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cellent ways to take Heights, Depths, Diſtances, F' 
acceſſible , or inacceſſible , either fingle or divers | 3 
diſtances at one operation:to draw the Map ot Plot | 
of any Ciry, Town,Caſtle,or other fortified place; F 


. To make divers forts of Artificiall Fire-works, both for FJ 


War and Recreation, alt» to cure allſuch Wounds that. 
are Curable , which may chance to happen by 
Gunpowder or Fire- works, 


This Treatiſe is compoſed fot the help of all ſuch: & 


Gunners and others,that have charge of Artillery, 
and are not well verſed in 4rithmetick and 


Geometry : all the rules and diretions : þ 


in this Book, being framed both with 
and withour the help of | 
Arithmetich, 4 
By Nathanact Nye Mathematician, Maſter 
-Gunnetr of the City of Wore x 57 £8: 
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Printed for William Leak. atthe ſisne of the 
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Temple Gates. 1645. 
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To the Right Honour rable 
- the ExRteo 


LINDSEY,” 


LordgratOn ans Bi. az | 
of ENGLAND. 


| Right H onoxrable, 


patronage of 
Arts being heredi- 


tary to your noble 
Anceſtors, eſpeci- 
al that of War, wherem 6 
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The Epiſtle 
many of the famous Sex k Tu's 
have been tranſcendently glo- 
rious encouraged theſe few 
ſheets of mine to crave the pro- 


tediowof your Lordſhips fa- 


vour againſt themialicious 1g- 
noranee-of this nnhappy age. 
The addreſſes, Edohumbly ac- 
knowledge ſavour of too much 
boldneſſe; the Treatiſe ſhort : 
and the Authour not of yeares 
Confident to preſent pieces 
worthy of your Lordſhips fa- 
vour, or peruſall. Yet the mat- 
ter in it ſelfe being Noble and 
ſuitable to theſe times, and the 
well known propenſity in your 


 Lord- 


Dedicatory. 


Lord(hips nature, to cheriſh 
ingenuous endevours with the 
particular ſervice I ever did 
owe and beare toyour Lord- 


ſhip and Noble Family, occa- 
ſioned theſe bold addreſſes 


WM Of your Lordſhips 
my LORD, 


moſt bumble Servant, 
N.Nre. 
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To the Rxraven. 


Batt Ouing Friend , the 
LL Ne: moved me to ſet 
Pen to paper towrite 

Senn: ſuch a T reatiſe as this 

is Book of "ky 28s =_ 
| hatin all the Books of this Art 
1 yet Printed, I never ſaw oue that 
gave ample direFions to attein to 
q ay knowledge without the Art 
| of Arithmeiick; I doalſowverily 
elieve that when a man hath 
learned that Art inwhole Num- 


bers and Frations, as alſo to ex- 
 traf# 


— ————— 
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TotheReader. 


tral? the Square and Cube Roots, 
that be wil be without anyof their 
diretions, able to doe that which | 
divers of them imploy half their 
Books toteach , in this my T rea- 
tiſe I have added divers T ables 
for thy belp, toreſolve thoſe things 
which are elſwhere taught to be | 
reſolved by Arithmetick ; and f 
thou baſt knowleage in that excel- 
lent Art , here are things worth 
thy obſervation ; I am ſure divers 
of them were never publiſhed be. 
fore : And whatſoever thou find- |, 
eſt inmy Fire- works, I doproteſs *| 
to thee, that I bave made ,and flill 
do make prattice of them my. ſelf; 
ba- 


\ 


T o the Reader. 
having by experience found then! 
the beſet of all others that ever 1 

| 1 have read of: or that are taught by 

| Bare, Babington, Norton, 
Tartaglia, or Malthus ; if any 
man ſhall make the leaſt Sande of 
what I bave ſaid, { am ready to 
t reſolve him: And to conclude,ac- 


eee OT TOO” < 
OS ” « 


* * cordine asthou fi ndeſt the truth of 
| what] Dave written, ſo give thy 

| | 

/ þ Thy loving Friend, 

} | 


Nathanael Nye. 


Arts Mathemaricall (inWorcefter) Profeſſed by Nath. Nye 
'  Mathemarician, theſe Arts, Sciences, and Faculties 
here under expreſſed. 


In whole Numbers and Fra&ions, 


o b uare 
Arithmerick Extra&ion __ : 


© of Roors Of Afſtronomicall 
Fraſtions. 
ePrinciples , with rhe Pra&ice and 
y Demonſtration. 
\ Gcomenry | YMeaſuring of Land and reducing of 


Plots or Maps, to any Proportion 
Meaſuring of any ſuperficiall or ſolid 
content, as Board, Glaſle, Timber & Stone, 
Gaging of Veſlels the cxatteſt way. 


'y ; Quadrant, Theodelite, Plain Table, 

4 Deſcription, Demon-\Circumferenter, Circular Scale, 

ftration, and uſe of & Mathemaricall Scale or Setor, 

Inſtruments, Rules by Maſter Gunter , coyerted 
into aCrofle-ſtaff. 


euſe and demonſtration of the Sphear 
or Globe, both Czleſtiall and Terreſtriall, 
TheCzleſtiall Globe in Plain. 


The Principles thereof, with 
the making of diyers Inftru- 
ments befrting that Art, 

Navigation -/ The uſe and Proje&ion of 
Maps and Charts, 

To findethe true longitude 

at SCa. 


To calculaterhe true motion of the heavens, 
and to find the eclipſes forany time, either 
paſt, preſent, or to come. 


To make Dials of allſorrs, cither fixed, or 
& inſtrumental, 
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The Contents. 

The cauſe why the art of Gunnery # of 
that efteem as /ach a noble Art deſerveth, au 

who are the cauſers , and diſeſteemers of it. 

| Chap.r8 

The properties, office and duty of a Gunner. 

| | Chap. I9 

What qualifications every manought to have, 
when he firſt gets commiſsion to be aGunner. 


: Chap.20 
How to make the diſpart of any true bored 
peece of Ordnance. 0/0425 FL 
To know whether your Peece be Chamber be- 
red. SHOE -\* + Chap: 22: 
To know what dixmeter every fhot muſt be of, 
70 fit any- Ordnance. Chap. 23 


To finde what flaws, cracks, and honycombes, 
are inevery Peece of Ordnance. Chap!2s 
To finde the diameter of any round ſhot by 
its Circumference. | 15+ P29 
How by knowine the height and weight of one 


1 fhor, to know" the weight of any other, the. 


heig ht being given, _ Chap.26 
How by knowing the height and weight of one 


w— = 


weight being given. Ghap.27 


j ſhot to finde the height of any other fhot , the 


S To findewhat proportion there n between bul- 
Y ts of iron, lead, braſſe, and ſtone, 4n1b 
F f kno) 


'TheContents, 


knowing the weight of one foot of one mettall, 
zo finde the weight of any other. ſhot, of any of 
thoſe mettals, of that diameter. Chap,28 
A Table to find the weight of any ſhot of iron, 
lead, or ſtone, from two inches diameter , to 
eight inches, exattly calculated, Chap.29 
How to make a ſhot of lead and ftone, of the 
like weight, as 4 ſhot of iron us of,, being of the 
ſame herght, Chap.3o 
How by knowing the weight of one Peece of 
Ordnance , to know the weight of any other 
J Peece of that ſame mettall-, or of any other 
1/8 mettall, being neer of a ſhape. Chap. 31 
118 How by knowing what quantity of powder 
will load one Peece of Ordnance , to know how 
much will load any other Peece, Chap. 32 
To finde whether a Peece of Oranancebetrue 
boredor m0. . . Chap.33 
A deſcription of all ſorts of Ordnance from 
the Cannon,tothe baſe,of their weight lodine, 
/has, and all other things apperteining tothem. 
Ot» 1-1 | | Chap. 34 
Of iron Ordrauce, what quantity to allow 'for 
Gear loding. E Cap. 35 
e al- 
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To know-what quanti*y of pouder ſhould 


med toa Peece notrulybored, Chap. 36 
1 ng op | | How. 
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How to make Cartreges for Ordnance , and 
how to fill them by help of aninch Rule , to ſs 
many pounds and ounces as youpleaſe.chap.37 


How to give levell to a peece of Ordaance, to 


| makea ſhot at any mark within point blank. 


Chap. 3$ 

How if the firſt ſhot do carrytotheright , or 
left. or under, or over the mark :to amend it in 
making the next ſhot. Chap. 39 
Of the Gunners Quadrant, which « tobeuſed 
in ſhooting at Randon , and what portioa the 


degree of a Quadrant is. Chap.qo 
' Tomake an effeftuall ſhot ont of a peece of 
Ordnance at Ranaon. Chap.4r 


To make another ſort of Inſtrument called the 
Gunners Rule , which will ſerveto elevate a 
Peece of Ordnance with more facillitythenthe 


Quadrant. Chap. 42 
To divide the Gunners Rule into degrees by 
help of 4 Table. Chap. a3 


To give levell to a Peece of Ordnance with 
the Gunners Rule , at any degree of Randon. 
Chap. 4.4 

To make uſe of the laſt Table , togive levell 
to a Peece of Ordnance without the Gunners 
Rule, | Chap.4s5 
Hew to make a ſhot at the enemics lights i 
T 2 the 


The Contents. 


the night. Chap.46 
How to make a perfect ſhot in a dark night, 
at any marke that may be ſeen in the day tame, 
within the reach of the Peece, GChap.47 
How to make a perfect ſhot at a company of 
hor (men or footmen, paſſing by your Ordnance; 
and alſo to make a good ſhot at a Ship ſayling 
up 4 River. Chap.48 
How to cauſe the ſame quantity both of pouder 
and jhot, diſcharged out of the ſame Peece, ſhall 
carry cloſe or moye ſcattering, Chap.49 
How @ ſhot which ſticketh faſt within the con- 
cavity of a Peece,that it cannot be driven home 
unto the powder ,may be ſhot out without danger 
to the Gunner, or hurt to the Peece, Chap.50 
A merry conceit to charge 4 Peece without 
Gunpoudcr. Chap.5 1 
A Peece of Ordnance at one ſelf-ſame eleva- 
$101, and tow. rds one ſclf-ſame place, with the 
like quantity of ponder and ſhot diſcharged ſe- 
w:ral times what ranges it will make, chap.5 2 
How many Horſes, Oxenor Men will ſerve to 


araw axy Peece of Artillery. Chap.5 3 - þ 


A deſcription of the Inſtrument , mherewith 
the Reader muſt learn 19 take heights , depths, 
and diffances. Chap.5 4. 

The uſe of this Inſirument , to finde the 
| heie hs 
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k heieht of 4 Towre 0r Caſtle which is acceſsible, 


| | hap.55 
' How to finde the height of any Towre that 
# inacceſsible. Chap.56 


| How to performe the ſame operation when 
' the parts cut fall ontheright ſhadow. Chap.57 

How to take an Altitude at a place unap- 
; proachable, when the parts cut are of different 


* Shadows. Chap.58 
* Howto ſindethe Longitude or Diſtance to any 
{i 

* place bythe Square. Chap.59 


' How to take the diſtance of divers places at 
one zime,by help of the Circle that is __ 
* the Inſtrument. chap.60 
, | 
* How by the aforeſaid Inſtrument, todraw the 
| Plot of a City or other Garriſou , and to take 
the diſtanceto every remarkable Objeft within 
' Cannon ſhot, chap.6r 
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4 A deſcription of the Morter-peece, and how | hs 
E1 | 
| to make one of Wood and Paſtbord for aneed, | : 
T8 thoſe of Braſſe and Iron being wanting. S F./ 


| ? How to fit and prepare Granadves for the Mor. | 1 
© ter-peece. chap.2 | F 
| | The manner how to make Granadves of Can- 

J was for the Morter. chap.z | t/ 


How to make fiery Arrows or Darts. chap.q |} - 
How Granadoes are to be charged in the Moy- 


fer. chap.5 | ys 

[ot How to levell the Morter-peece , to make an || t/ 
1 effectuall ſhot at any aſsigned mark, chap.s6 || ' 
io How to make Granadoes to be caſt with mens || 
hands. chap.7 | 4 

How to make fire Wheels , to be caſt with NT 

mens hands. chap.8 | 4 


| ; How to make and prepare a Pctard, chap.g 
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1] Þ How to make Rockets for the Aire. chap.10 
How to make the Compoſition for Rockets id 

any Size, _— 
How to give fire to one or more Rockets.ch.12 
Divers Compoſitions for Stars. chap.13 
The manner of making Stars; and to uſe 


* | them. Chap. 1 
How to make ſilver aud golden Rain , -_ 

ww | how to uſe them. chap. 

d, | How to make Fiſzgigs, which ſomecall by th 


name of Serpents, and to uſe them. chap. 
r- | How to make Girondels p as ſome call them) 


2 I Fire Wheels. chap.17 
3- | Howto repreſent divers ſorts of Fi y_ 1 
.3 | the Airewith Rockets. chap. 1 a 
4 How to make Fire-lances. chap. 


” How to make a Rocket , which firing it out of 
5 If jour hand ſhall cominuall be in agitation , ey- 


2 | ther onthe earth, or in the aire. chap.20 
6 || The manner how to make Balloons for the 
s I Morter-peece, chap.21 


A moſt pretions unguent for any burning. C22 
The Unguent, Otherwi it e. 
Another ſort vaſt excellent. 
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WY AND | 
Firſt of Gunpowder. 
C H AP. rt. 


Who mere the firſt Inventors of Gunpowder, 
and how it came tobe invented. | 
.OQme 7talians have declared, 


SELL Thar ,Archimedes, the. Phi- 
Sy -%*. loſopher was the firſt. [ny 


© yentor of. Guns and” Gua- 
RS wh powder; for Yalturus de- 
 -. clareth in the tenths book 

of Warfare, That Archimedes uſed a ccr- 
rain kinde of Engine made of Iron, eur of 
which he ſhort againſt an Army upon the 
land (with an incredible noiſe) ſtones of 
great weaght and bigneſs; which Relation. 
makes us believe , That it was an Engine 
like unto 2 Gun : Bur whether this be true, 


for learned men arc of 
B divers 
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divers mindes: Munſter and Gilvert Cop- 
not have written, Thar Guns were deviſed 
firſt in the year of our Lord 1370 by a 
Monk , whom <Murnley callerh Berthold 
Sthwarts - Mr. Dce our Countrey-man in 
his Mathematical Preface and Diſcourſe 
of Menadre, ſaith , That an Engliſh-man 
was the firſt Inventor of Gunpowder, 
though his ſaid invention in another land, 
and by other men, was firſt executed: Alſo 
our Engliſh Chroxicles do report, That in 
che year 1380, a Monk did unwillingly 
ler fall a ſpark of fire upon Brimſtone and 
Salrperer, beaten ro powder, in a Morter, 
covered with a flat ſtone , he ſeeing this 
mixture blow off the ſtone from the Mor- 
ter, did thereupon deviſe a kinde of Pow- | 
der, and taught the Yeretians to uſe the | 
ſame in Tron pipes againſt the Genuates, 
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What ſorts of Powder they made ( from tim? 
tortime) fromthe firſt Invention, toths 
preſent. 


Owder was always made of Saltpeter, 

Brimſtone and Charcole ; alchough 
ſome Authors have counſelled to adde to 
the ſaid materials, Qvickfilver, to make it 
more ſtrong : others aaviſe us to uſe Aqua- 
vite; ſome would have us adde thereto 
ſome Armoniack ; ſome bid ns put there- 
unro Camphir, ſome make Gunpowder 
with the coals of Bulruſhes , and divers 
other ways, which I will nat fer down : 
Bur I wil! here ſhew you the making of 
Gunpowder from time totime, as it was 
colleted from ſuch Authors as lived ci- 
ther one or two hundred years fince ; by 
which you may gather , how that Gun- 
powder hath ſtill mended, and grown 
ro great perteion fince the firſt inven- 
LON, 


B 2 The 
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The making of Gunpowder atrer che moſt 
ancient maner, Anno 1380. 


The firſt way, 


Saltpeter one part. 
Brimſtone one part. 
Charcole One Pirt. 


The making of Gunpowder, as Authors 
reach, abour che year 1410. 


The ſecond way, 


Salrpeter three parts. 
Briniſtone two part<. 
Chatrcole | ewWo parts. 


The mzoking of Gunpowder, as it was 
made in the year 1480. 


The third way, 


S:|rpetrer eight parts. 
Brimſtone three parts. 
Charegle three parts. 


The making of the beſt Powder abour 
the year 1520. | 


: The fourth way, 


Salrpeter four parts, 
Charcole one patt, 
Brimſtone one part. 


The 


oſt 
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' The beſt ſort asis made now at this pre- 


ſent. 
The fifth way, 
Salrperer ſix parts, 
Brinſtone one parr. 
Charcole one part. 


The Mu:ket Powder is now conimonly 
made of Saltpeter five parts, one part of 
Brimſtone, and one of Cole; and Canon 
Powder of Saltpeter four times ſo much 
as of Biimſtone and as of Cole. 


C'.4a?. 3. 


The reaſon why Power 'made of ſix pounds of 
Saltpeter, one pound of Brimſtone, aud one < 
of Charcole, s flrouger then Powder made 
of ſeven pounds of Saltpeter, one of Brim- 
ſtone, and one of Cole , and alſo ſtronger 
then Puwder mads of five pounds of Peter, 
one of Sulpher or Brimſtone, and one of 
Cole : Or aſe why ſix of Peter, one of 
Sulpher, and one of Cole, # the ftrongeſt 
-Powder that can be made. 


I is certain, that the beſt Powder would 


be that in which is moſt Saltperer, if a 
B 3 ſmaller 
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ſmaller quantity of Sulpher and Cole, then 
bur once ſo much of either of them, as to 
be one f1xt part to the quantity of Peter, 
mighr ſerve; which compoſicion I will call 
6--1--1, meaning fx times ſo much Peter, 
as one time Sulpher, and one time Cole ; 
Bur lefſe Sulpher and Cole, as 7- 1--1, the 
Sulpher and Cole are not able co perform 
and execure the office as they ouzhr to doz 
chat is ro ſay, to beon fire quickly , and ſer 
rhe Salrpeter on fire, and ro maintain the 
ſame fire, until ic be wholly reſolved into 
fire; therefore no more Sulpher and Cole 
co {0 much Perer, would be to liccle pus- 
poſe: Certainly if Gunpowder were or ly 
made of Perer, that would be more ſtrong 


rhen Powder made of Peter, Cole and | 


Brimſtone , bur becaaſe che ſaid Perer is 


not apt co burn in a flame quickiy,as Brime- | 


tone will do, nor maintain the flune until 
all is conſumed, as Cole will do, there- 
fore ir 1s needful ro adde Sulpher and Cole 


ghereunto, and onely ſuch a quaaticy as | 


will juſt ſerve turn : In Powder 5--1--1, 
by experience is found more Sulpher and 


Cole rhen needeth ; yer ic is good nor only } 


ro make Powder of 5--1--1, which is 
| Musket 
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Musket Powder,bur alſo of 4--1-- 1,which 
ſeryerh beſt for great Ordnance. Now 
the reaſon why this laſt ſore ſhould ſerve 
better for Ordnance, then Piſto} Powder 
of. 6 -1--1, which is the ſtrongeſt of all, 
I will ſhew in the nexr Chapter. 


_— — — — — _— — — ——-- -——-—--- 
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The reaſon why Piſtol Powder being the ftrowg- 
eſt, is not ſo good for the Canon as Powder 
4—I1—1, the weakeſt , no not although 

you take but ſo much of the Piſtol Powder 

| 4s you finde by an Engine to be of like 
ſtrenzth with anvther quantity of Canon 
Powder. 


i reaſon why Canon Powder is beſt 
for Ordnance, is becauſe ir rakerh up a 
greater room tn the Cylinder of rhe Piece, 
then Piſtol Powder ; for in raking up much 
room , 4t hath the greater fortification - of 
Meccal abour ir , to keep ir from breaking 
the-Piece : Suppoſe a Saker requirerh four 
pound of great Powder for her loading, 
and 1 would know how much Piſto! poyr- 
der 15 equal in ſtrength ro four pound of 
Canon 
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Canon powder, trying by an Engine made 
of purpoſe ro try powder, [ Fnde three 
pound to be of like force : you may cafily 
conceive thar the- three pound hath bur 
three quarters of the Mettal of the Piece, 
to keep it from breaking , when as four 
pound hath one quarter more Mettal then 
the other threc had. 
To makeir more plain, it you look into 
the ſecond Chapter you ſhall finde, Thar 
the fiiſt powder of all, was' made of juſt 
ſo much Saltpeter, as of Cole, and of Sul- 
pher, called 1—1—171; it you had ſuch 
owder, and alſo one of the old Pieces 
made in tho! fe days, as ſome of them may 
et be ſeen in many Cities of England,you 
could nor load them with any other pow- 
der but they would break. .You ſhall hear 
what I have done, TI made {uch' kinde of 
powder as pt, and tryed how much 
of that powder was in ſtrength to -one 
pound of Piſtol powder, being 6—1—7, 
by an Engine I found three pounds and 
nine ounces, tne Piece was Saker bore of 
Tron, and che thickneſs of the Metral abour 
the C hamber, was ewo inches in thickneſs; 


I loaded the Piece with four pound of 


weak 


wag Gy ww . a 
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weak powder, which filled the Cylinder 
of the bore nine inches-juſt ; which nine 
inches in length, and two in thickneſs 
abour the Chamber ,:is Two hundred 
rwenty five inches of Mettal abour the 
powder, near Forty ſeven pounds weight, 
at this adventure the Piece came off- ſafe ; 
bur being loaden with' one pound. and a 
quarter of fine powderalmoſt, which filled 
the bore but rwo inches and three quarters, 
and had coits fortification but Sixty eight 
inches and three quarters, which'is in 
weight fifteen pounds, at the diſcharge of 
the Gun, it brake in divers pieces: This 
was done in Deritez,upon the 17 of March, 
41m Dom. 1644. as many people can 
witneſs, FO i? 7 


TC — —— —— _— DP 


Cnar. 5. 


How to make Artificial Saltpeter of the 
Earth, 


QAkpate is a mixture of many ſubſtances 
gotren with fire and water, our of dry 
and durty earth , or out of that ground 
which is found looſe within” Vaults , 
Tombs. 
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Tombs, or deſolare Caves, where rain can- 
not come in, and alſo Charnel houſes; 
The 'beſt of all is made of beafts dung 
tonverted into earth, in Stables, or in 


Dunghils, of a long time nor uſed; and , 


it iS requifirce, what dung ſoever it be, char 


by long continuance of time it be well 


refolved into earth, and all the moiſtneſs 
dryed up: When you have occaſion to 
make of rhis dung, or carth, a great quan- 
eity of- Salrperer, it will be neceſfary for 


you to provide many Cauldrons, Furna- | 


ces, Barrels and Tubs, and wood for fire ; 
thete Barrels muſt be ſer on end upon a 
Form, the top being taken our, and near 
the bottom a hole bored with an Augre; 
you muſt cover rhe inſide of thoſe holes 


with an earthen Porringer , and ſtop the | 


outfide with Taps; then fill up the Barrel 
with the ſaid earth within a ſpan of the 
brim, and.remember that the earth abour 
the ſaid veſſels ſhould be rammed down, 
yer that part of rhe earth thar licth in the 
midſt of rhe veſſcl, may lic looſe, after- 
wards pour a Bucket of clean water upon 
the carth, and after chat pour another, nor 
failing to do {orill all che earth within the 
Tub 
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Tub be well moiſtened, which oughr ro 


| continue thus one day and night, the water 


2 full hands breadth above the earth , then 


ſ a> our the Taps or Spiggots out of the 


olcs in the veſſel, and ler the water drop 
our of thar veſſel into another, being ſer 
under it: When you ſee no more water 


S will drop, empry the undermoſt veſlel 


again into the uppermoſt, out of which ic 
did drop, and out of the ſame let ir drop 


| 394ain, ſo long and ſo muchas itcan, this 
$ water when ir hath dropped twice, is called 
| water of Foor,. and alſo the waſh of earth, 


and muſt be ſaved by ic ſelf : After this 
pour other clean' water upon the very ſame 
mould in the Tub, and when rhe ſaid wa- 
ter hath dropped our of the higher veſſel 
into the Tub thar ſtands under. rake all the 
earth our of rhe upper veſſel, and fill ir 
with more of the ſaid carth, then pour 
upon this earth inthe veſſel, che water as 
you made firſt; called water of Foor, and 
waſh of earth, ſuffering it ro drop through 
the ſame intothe undermoſt Tub, ſtanding 
under the earth Tub, ſo often until ir be {ſo 
falr as to bite your tongue, and that an egg 
will ſwim on the top of the water : - S 

iſt 
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firſt water being broughc to this perfeion, 
pour the ſecond water upon the ſaid earth, 
or other earth, that it may by often paſſing 
through be of as biting ataſte as the tor- 


mer, as alſo able to bear up anegg: Now } 
this ſecond water being very ſtrong, muſt Þ 
be boiled in a Cauldron, and after it hath Þ 
well bojled, abate the fire under the Caul- | 
dron, until you have taken off it all the | 
{cum, which muſt be ſaved in a Pot, then | 
preſently make a good fire, to cauſe.it to | 
boil again with ſpeed, and as the waterin Þ 
the Cauldron diminiſheth, ſcum the ſaid |! 


water. and keep the ſaid ſcum : When the 


ſcum ſhall be thick, hard, and of a French | 


Ruſfler colour, take ſome warer. out of the 


Cauldron, and ler it drop upon a piece of | 
Iron, for if the water be boiled enough, | 


the drops of water will congeal upon the 
ſame Iron, bur if they do not congeal, it is 
a ſign it may abide the fire longer; when its 
boiled, as you may perceive by the afore- 
named ſigns, take it from the fire, and pre- 


ſerve it, becauſe ir is the Peter-water: Now | 


when you haye made an end of boiling che 


ſecond water, you muſt boil and ſcum the | 


firſt water (named water of Foot, or waſh 
of 
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of earth) till ir ſhail c:ſtupa ſcum of a 
French Ruſſert colour, unto which if ir 


; ſhould happen to cleave to the fides of the 


Cauldron, you may put in the other Ruſ- 
ſer ſcum (that was made and ſaved by you 


# before) ro boil with it, until che drops of 
{ this water falling upon Iron willi congeal 
if this congealed water be very foft, you 


muſt boil ic longer, bur it hard, ir is a ſign 


* iris burned , to amend this fault, put ſome 
Y clear water thereunto ro amend ir, then 
# raking the Cauldron from off the fire, and 
4 ſcrting it aſtoop, ſo that the lies and drugs 


(which being congealed are the very falr 
whereof Salrpeter is made) may not with 
any water run over the brims of the veſſel : 
You muſt (if you will make good Peter) 
ſuffer the ſaid water to ſettle in the ſame 
veſſcl, and congeal in adarkiſh room, and 
the water which after two or three days 
will nor congeal, hath dropped into ſome 
other Tub, take rhe Salrperer our, and pre- 
ſerve the water that dropped , becauſe it is 
Maſter water, and ſhall atterwards be uſed 
as I ſhall give you direRtons, 


Cuay, 
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CunuaP. 6. 


To make another excellent ſort of Saltpeter of 
Flower that groweth on walls : How Salt- 
peter water muſt be boiled, and how yon 
may know when it ts boiled enoueh. 


Ti of flower or plaſter that groweth 
on walls four parts, of unſla& lime one þ 
| part ; this one part of lime muſt be well 
[ boiled in water over a fire, and after it hath 
1 boilederough, ic muſt be raken from the 
Wl | fire, and ſuftered to ſ{ertle, then it muſt be 
ſi ſtrained into another veſle! , then purthe | 

| 


-, SY 
_ ». 4 J® w_ x 


W311 four parts of flower into ſuch a veſlel as I 
36 in the laſt Chapter ordered for earth ; pour { 

upon the ſaid lower ſo much of the ſtrain- 
6 | ed water, which I call lieor lime water, as 
38! will diſſolve the lower ; when the flower | 
[* is diffolved, ler the water drop out of the ij - 
* faid veſſel, into an under veſſel ; then boil þ 
TS thoſe ſaid drops of lime water over the | 
L7 | fire, till they being pur upon Iron will con- | 
geal, and be of a temperate hardneſſe , for | 
if they are very hard, the water is burned, 
bur if ſoft, not enough; when it 1s well 
boiled (thatis, to haye che drops thereof 
on 


” - 
a «<a 
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on Tron neither roo hard nor too ſoft) take 
it from the fire, and ſcum. it with a ſcum- 
mer, and do -unto it alt that hath been 


. raught in the laſt Chapter to be done with 


Perer- water. 


— 


of © 7 ag > 


To make a third ſort of Salipeter very ex- 
cellent, and with more eaſe, and leſs coft 


then the two formey ways. 


Ake Quicklime, and pour warm wa- 
ter upon it, and ler it ſtand fix days, 
ſtirring ir once or twice a day; take the 
clear of this warer, ſer it in the Sun until ic 
be waſted, and the Salrperer will remain 


# in the bottom. 


—_— 


_ L ———_— 
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Cuay., 8. 
How to refine Saltpeter , to make it fit 


for uſe, 


| on Saltperer with well lacked lime into 
a clean Cauldron, and pour upon it 
ſo much lime warer, or fair water, as will 
lie 
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lie four fingers in height above the Perer 
and lime, arid make a good: fire under the 
Cauldron, that'rhey may quickly boil, 
and'be you ready, as fcum ſhall rife, to rake 
it away with a ſcummer, when you per- 
ceive that no more ſcum will riſe, rake the 
Kertle from the fire , and ſerting ir ſome- 


whart aflope, ler the boiled water cool, ſer- 


tle and clear in the Sun; if the boiled wa- 
ter will not wax clean by this means, put 
aſhes into it, and boil che fame again alittle 


while: This done, rake the Cauldron a- | 
gain from the. fire, and ſer ic aſlope, ſprin- } 


kle on the boiled-water ſome fair water 


cold, for by ſo doing you ſhall make the 


ſaid water clear; this water. being clear, 


muſt by lircle and little be poured our into þ 
ſome other veſſel, ſo thar the dregs or | 
grounds may not go our with the fame; |3 
for the water which Jiech above in the | 


veſlel Salrpeteris made, and in the warer 


below ar the bottom of the veſſel , which | 


are the lies or dregs of Salrperer;' after you 
have in this ſort oured our the ſaid water 
into orher 'veſſels , and: have ſuffered rhe 
ſame fortwo days (or moreif need be) to 


WIG ev, ?p : 


PY Mus 
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” d 


congealin t31e ſame veſſels, you muſt take 


rhe 
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the ſaid congealed warer (which is Salc- 
peret) out of che veſſels, and dry the ſame 
| | with the hear of the Sun, or by the fire, 
ic Afﬀeet you have taken the faid Saltperer 
c- KF our of the veſſels, the water which re- 
\c mains boil overa good fire, and when ir 
>. | caſts up any ſcum, cake the tcum off, chen- 
t- {| try whether ir be enough, by dropping. 
a- || ſome an Iron, if ir congeal in a temperate 
ur | way, cake ir from the fire ; this being done, 
le |} as it cooleth you ſhall ſee a thin $kinto 
a- |} lic upon the water, which alſo ſcum off z 
n- & this water will chen congeal ineo Pecer, as 
er |} did the other, butitis not ſo good. |, 
he & Torefine Saleperer with fire, do thus, 
ar, & Take an Iron Sk:ller and fill ir with Peter, 
to if ſer ic on the fire, and cover it cloſe with 
or | ſome Jron cover on the top, or wich a 
e; { Tyle'; when the Salpecer is melted , take - 
# Branſtone moſt finely beates,, and caſt 
rer |} ſome thereon, kindle ic, and let ir burnill 
ich | all che upper parc be burned ; which when 
ou If effeRed, will leaverhe. Salcperer' clear like 
rec 1 toa piece of Marble, for the Brimſtone 
che | will burn up the groſs viciouſneſs of che 
Salepeter.. FAY) 
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Cuavy. 9. 
How Saltpeter meal is made, and how Peter 


meal without any beating , will ſerve to\ | 


make Gunpowder with his materials. 


Prgakeric over the fire, and put Salt- 
peter therein ; when it ſhall beginto 
boil, fry and ſmoke, ſtir ir about with a 
wooden Ladle, ceaſe not to mingle the 
Salrpeter well together, until it wex dry, 
for by ſo. doing you ſhall take away the 

reaſeandaltthat wasinit; then pouring 
o much water ifhto the Kertle as will cover 
the Peter, you muſt melt the Peter again 
over the'fire, continually ſtirring it, until 
it becomediy :s before, and be like meal]. 


CH Ar. 10, 
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How the waktrs ef Gunpewder do mn le to- q 
gether the materials. of. whith they: ds: | 


make Gunpowder : And. alſs hiw-to corn 

the Powder. . r 681 
| all the Salrpeter together that you 
will uſe into a Cauldron, forif irbero 
T, 3 &V vw * make 


O00 OO 


rm. 
ar 
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make Canon powder, you-muſt rake four 
parts of Perer, one part Brimſtone, and one 
part Cole', if Musker powder F—1—1 3 
if Piſtol powder 6—1—71* boilthe Salc- 
peter in a Cauldron', wich ſo much water 
as will ſerve to diſſolve ir, which being ſo 
diſfulved, ought to be waſhed and laid up- 
ona clein place; this done, bear into duſt 
the'quiancity of Colethar is ro be addedto 
this mixture, and then pur'this diſt or fine* 
beaten Cole unto the'diffolved Perer , in- 
corporate them very well rogerher, and as | 
you are blending them, put in'by licele afrd® 
lictle the Sulpher very well beaten ; whe” 
rhis mixrure of S4rptrer, Britnſtone' and ' 
Cole are well incorporaeed, lay'ir forth 
to dry a little; when the fame mixture- 
is ſomewhit dryed;? by beating the! Cole 
until” ic is ſabtile- and: inpitpable\, - and" 
is made a'very well mixed {ubſtince; "if ie” 
well through a ſiyc; then  caſtingwater 'or * 
vineger upon it, corn it}; and when 'you ' 
haveſo done, dry iragdinft the' fire, and''* 
er: pen is made, ' Thete'are divers | 
Ay __ Gunpowder, the beft way ' 
it in'Morters; with > Horfe:mill 
nd Sa -mtl;" forthe: powder is! — 

w, mo 
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moſt finely beaten , and with leaſt labor, 
with a knife cut in pieces ſome of this com- 
pofition,andif it appearall black, itis well 
dore, bur if any of the Brimſtone or Perer 
is ſeen, it is not incorporated enough : 
Now I will ſhew you how &e» corn 
Gunpowder. | | | 

Firſt, p1epare a five , with a bottom of 
thick parchment, made full of round holes, 
then moiſten the powder, which ſhall be 
corned, with water, put the fame and alſo 
a lirtle bowl into the five, when you have 
ſo:dore, fift the powder, fo as the bowl 
rowling up and down in the five, may 
break . 4 clods of powder, and. make ir 
by running through the little holes, ro 
corn. 

. You may alſo make Gunpowder by ifr- 
ing every one. of the three materials by ic 
ſelt through a very. fiac ſive, and chen 
moiſten them with ſtrong vineger, and in- 
corporate them rogether, for-through.thar 
mpiſtneſsthe powder .will be made mare 
ftronger, .and.beaten more finer, then com 
it as before is taught; Note, Thar if, you . - 
cannot fifrrit nag the ſive, beatchat ., 
again ingo powder which will not throveh, q 

ns unti 


. 
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until ir will go through alſo, when you 
have fifred theſe macerials two or three 
times ſeverally,then blend chem well coge- 
ther,and fifr them alſorogether ; when you 
have done this, then moiſten them with vi- 
neger, and proceed as before : Remember 
alſo, That Charcole made of rhe lighteſt 
wood 6 beſt, | 


Cuavy. 11. 


To make Powder of divers colours; and firſ 
ts make White Powder. 


'T$ ke of Saltpeter twelve parts, of 
Brimſtone rwo parts, and of CI 
one part, bear, fift and jncorporare all theſe 


things together, as before you have been 
raughe to mix other materials cogerher 
after you have ſo done, bear theſe things 
ſo again, and ſo off, until you are ſure the 
are well incorporated, then moſten it wit 
Aquavitz ; when you have thus done, corn 
the powder, 


S220 
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2 [ To make Red Powder. 


Take of Saltperer twelve parts, of 
Brimſtone ewo parts , and of Camphir 
one part, bear, {ifc and incorporate all theſe 
things together, as I raught juſt now , then 
bearthern again, until chey are perfeRly in- 
corporated : whereas before you moiſtned 
them with good Aquavitz, now you mult 
moiſten this with Vineger(ſod with a good 
quantiry of Braſil, until the chird part be 
boiled away) this Vineger .being red as 
blood, will make the powder likewiſe ſo, 
it being moiſtned with ic, and then corned 
as before is taught. - 


To make any other coloured Powder. 


Boil the Vineger in ſuch tranſparent ca- 
lours as you would have the powder to be 
of; as it ' green, with a little YVerdigreace, 
if blue, with blye Bice, and thee, al- 
ways taking care, That the colour be not 
chick , but very thin , otherwiſe ic will 
weaken the powder that you do make. 


CHar, 


* Gunpowder , mingle one ounce. of Salt- 
© you have ſo done, bear and moiſten this 
- mixture again, until you ſee by breakigg 


over, corn this powder when it is incor- 
potated with che Perzr as it ought tobe, 
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Cuavy. 12. 


To renew and make good again any ſort of Gun- 
powder that hath loſt its ſlrength by mot- 
fture, long lying, or by any other means, 1 

| moiſtened the ſaid Gunpowder 

- 4 wich Vineger, or fair-water, beat. ir 
well in a Morter , and then fifc it chrough 

a five or fine ſcarſe; with every pound of 


peter that hach been mealed; and when 


or cutting with a knife, that there is no fign 
of Salrpecer or Brimſtone. in it : More- 


and you have done. 


C 4 CHAP: 
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Cuay. 13. 


x Anether way to renew Gunpowder , or rather 
to unmake Gunpowder, is make it g00d, in 
the making it again. 


Pe ſo much thereof (as you will refine 
or new make again) into a linen bag, 
and then tie a ſtring or rather ſmall cord 
abouc the mouth of rhe ſaid bag , then pur 
itinto a clean Kertle, and pour ſo much 
water therein as will coyer the bag; this 
Cone, make the water to boil, till a drop of 


it laid upon iron or ſtone will congeal , and 
while the water boileth, remember to ſcum 
it, if need require; when it will congeal, 
take ir from the fire, and ſer the Kettle 
aſlope; when the water 1s as clear as it 
will be, pour it out inco ſame veſſel where 
3: will congeal into Saltpeter z when you 
have t.ken the Salrperer our of the ſaid 
veſſel, chat warer as remains, boil again 
until ir wiil (by dropping a drop thereot 
p! -*: jron) corngea), then pur it again into 
rt: c lameve”el; and rus do with all ſuch 
2#1 25 1% 142, atier you have taken out 
2+ Facr, | | 


The 


The Saltpeter and Brimſtone which 
were within the ſaid bag, did diflolve and 
ſoke into the boiling water, yea, the dif- 
ſolved Peter turned into water, and the 
Brimſtone ſunk down to the bottom of the 
water, where you may finde it, but the 
Coles (which were formerly compounded 
with the Peter and Brimſtone) they remain 
in the bag, amongſt the lies and dregs of 
the decayed Gunpowder : therefore when 
you have gathered together all the Saltperer 
by the means above named, and dryed the 
ſame, weigh ir, and alſo weigh the Brim- 
ſtone and Cole by themſelves, and whar 
you finde every thing to want in its qualicy 
and due proportion, make up with -more 
then mingle, beat and incorporate them, 
as you have been tapght ro make new 
Gunpowder, 


The Art of Gunnery. ' 25\, 


\ 


26 The. Art of Gunnery, 


Cuar. 14. 


How-you may by taſte, feeling, colour aul bars - 
inz, know goad an1i1l Powder, and haw 
ameng it many forts of Gunpowder you 
way know the beſt ſort. = 


; BY how much Gunpowder tis the 
harder in feeling, by ſo.much the 

Þexeer it.i5, 33 
2, Gunpowder of a fair Azure or French 
"Ryder colour, is very good, and ic may 
bz judged co have all irs receiprs well 
wrought, and ſufficient of the Perer well 

xcKaned. | 

3. Lay two or three corns of Gun- 
powder up9na white picce of paper, the il 
one chres fingers diſtant from che other, 
and put ficeto one of them, if the powder 
be g901 and ſtrong, you ſhall ſee them all 
on fire at once, and thar there will remain 
no groisneſs of Brimſtone or of Saleperer, 
no not any thing but a white ſmoky colour 4 
in the place where chey were burned, nei» YJ. 
ther will the paper be couched. 8 
4. If good Gunpowder be laid upoa | 
the palm of your hand, and ſet n {- 
fire, 
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2 fire » you will nor. be buined. 


5, Gunpowder that hath a very ſha 


7 raſte, hath abundance of the Peter not well 
4 refined, and will moiſten-again. 


6. If whice knots, or knors of. a french 


3 ruſſer colqur , ſhall remain after powder. is 


fired, it is a ſign thatcthe Salrperer was nor 


| well refined, bue left full of ſalt, and greaſe; 


eſpecially when the ſame knots ſhall in 


burning be dankiſh , and leave moiſture 
in the place where the Gunpowder was 
burned. 


7. It hard,dry and white knors,or pearls, 
ſhall remain after the Gunpowder is ſer on 


g fire, it is a ſign thatthe Gunpowder js nor 


well wroughr,and it becometh every Gun- 
ner to beware of ſuch powder, becauſe if it 
doth lic long in a Picce, it will wax fo fine, 
that if you unload not the Piece, jt will 
in his diſcharge indanger the Piece of 


f2 
Y 
ue 


8. If imall black knots (which will þurn 
downwards in the place where proof js 


| madey remain after Hiring, they do ſhew 


that the Gurpowder bath ror ecough of 


—_ 4 > 


| the Perer, and that it is of little force or 
| firengeh, and flowin firing. | 


9 If 
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9. If alittle heap of Gunpowder ſet a Lb 
fire, doth make a noiſe, riſe up with great [ye 
ſpeed, and yield little {moke, it is a fign | 4 

of very good powder. | | | 

10, If the flame of fired Gunpowder || Hi 

ſhall riſe vp fl»wly, continue long, make | 
lictle noiſe, and yield ſmoke in great abun- 
dince, it isa fiegnthe powder hach much 
Cole and Brimſtone, and too little Peter, 
11. 1f Gunpowder burned upon a board 
 ſhill black che ſame, it is a fign thar there 
is overinuch Cole in that powder. 

12. When Gunpowder 1s moiſt, or 
fu'l of the earth of Saltpeter, it is naughr 
to be ſhort our of great Ordnance, for it || X 
ſhimeth che Gunner which uleth ir, 

13. If Gunpowder be very black, itis 
either a fign that there is roo much Cole, or þ 
char it is moiſt, and when yourub ir upon 1 
white piper, it will black ic more then If þ, 
other good Gunpowder will do. th 

14. Amorgſt many forts of powderto | 
know the beſt, makea liccle heap of every | 5; 
ſort, and then ſerting thoſe heaps one from i 

WF another, mark well when you put fire unto | 
TOY them, which of the heaps did ſooneſt rake | jþ 
Wi! fire; for that powder which will ſooneſt be | j; 
on 
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a [lon fire , ſmoke leaſt, and leave leaſt ſign 
-4C —_— ir, is the beſt ſort of Gunpowder. 


on |: 
9 TY WS,» 
er | How 80 make excellent good match to give fire 


ke Þ to any Ordnance, &c. 


n- Þ { Fn cords made of hemp thats not very 
ch fine,or of coe, which is berter,alchough 
* PFitwill ſooner conſume, and let every cord 
rd Bbeſo big as a mans little finger; this done, 
re Þ| boil the ſaid cords in ſtrong lie , aſhes, and 
a lictle Salrpeter ill all rhe lic be waſted. 


— — ———_— 


— CR  ——_— — 


penn ns 


he CHrar. 16. 

it | How to make an Engine to fSnde —_—: 
tion of ſlrength one kinde of powder u in 

is compariſon of other powder, 


"Y 7] He lid of this Engine is made to riſe up 
in a ſtraight line, and is as big as the 

N Þ box, and alſo hollow ; on each fide of 
the lid or cover, is a ſmall hole for a 

0 } wyreto. paſs through , and on one of the 
illars of the Engine are little pieces of 

mn braſs, or ſteel, ſo Freed that they may riſe 

0 } witharouch, and give way tothe rifing of 
© [the lid, and ſo ſoon 2s iris paſt, will hold 
= | *there, and will nos ſufferitto paſs back 
Dk, again 


S - 1 " _ 
4 - . 
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284int; the fort whereof is hete preſented. 
Arr 
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Fhe Att of (Funnery, a 
A The foor whereon the Engine-ſtarderh, 
4 3 The powder box, which hath'too fmall' 
I wyrcs paling from each ſidero the top, ro: 
keep ſteddy the 11d in its motion, 
S D Thelid, which hath alfo-rwo holts on 
each fide forthe wyres to: paſs through” 
E the ſ1de of the Engine; whictris' divi- 
ded, on which 1s: placed ateyery divifion:: 
one of thoſe Pieces to ſlide up and' cite? 
thelid. Re ns OTE 
FF The form of thefe-catches;/bemg” 
either of ſteel] gr brafs, Tk 
' CG The roo wyres' thatenide che'bbx 
lid, and muſt be pur intoa.little/piecebf* 
braſs, ar the top, which'm1y be {crewyetd* 
higher or lowerar pleaſine; for thebttcert 
ſtraightning of the ſame. 0 
H The ſcrew which ſtraightneth thoſe 
wyres, placed oh theropy = 


-_ 
* 5;* & ” 
5 Lad 
»., 
* 
- « 
LE. 


 Theuſe of this-Ewgine 


Take abort: one dram of ſuch 4'foit &f 
powder as*yon efteem co/be the- beſt bf a) [ 
others; and putic into the bok,afteritls eo. 
veredwirhthe lid, ar therouch-hoſe;wilich © 
[5h che bottor'of the box; fie ir with 

y bal red 


-_ 
. 
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red hor wyre, bcing firſt primed with 


powder duſt ; then obſerve how high and |; 
ro what diviſton it aſcends, which being 
noted down , take juſt ſo much powder of | 
a courſer ſort, and try that in like maner | 
as you did the former , then by noting up | 


eo what degree it aſcendeth to, you may 


rceive the juſt difference between your | 


eſt and worſt powder, and by the ſame 
order of any other ſort, as you ſhall deſire 
ro know its ſtrength, and have occaſion 


0 uſe. 
Bur in the next Chapter, I ſhall deſcribe 


ſome other ways, becauſe every man can- | 


not come by a good inſtrument to try the 
juſt ſtrength of any powder. 


C raP. 17, 


How to try the ſtrength of Powder ſome other 
ways then is before rehearſed. 


EF you.charge a Piſtol, and diſcharge ir 
againſt abank of clay ,. do this with a 
lictle powder, always obſerving.o rake the 
yke quantity to2 grain of one ſort of pow- 
der , 2s you do another fort : Then by 
» meaſuring 
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| meaſuring how far the buller pierced in 

1 the clay, you may have ſome ogelsartthe 

ſtrength: alſo if you can makeRocketrs, ſuch 

$ as fly into the air, and are made of Powder- 

$ duſt, and Charcole-duſt, by the ſtrengrh 

or weakneſs of theſe you may know rhe 
like of powder. 


If you can get a lictle Morter Piece 


| ( what a Morter Piece is you may read 


anon)caſt ar the iron furnace where caſt rhe 
iron is made.to ger one made in ſuch a place 
isno difficult thing : Ler it be made abour 
three inches Diam: at the mouth, and ler 


| the Chamber of the ſaid Piece be three 


quarters of an inch Diam: and ewo inches 
and one third part of an inch deep, load 
the Chamber with about half an ounce of 
powder, bur put no wad in afcer it, the rea- 
ſon is, becauſe one wad may be bigger then 
another, which will cauſe etrror ; then pur 
into your Motrer a Buller of Lead or Iron 
that will juſt fixthe bore: now if it be of 
Iron, it will weigh three poundand ten 
ounces, if of Lead, almoſt five pound: 
This Morter-piece being erc&ed ar a ccr- 
tan and unvariable elevation, and then be- 
ng diſcharged, ſhall Oy irs —— 
ts 
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rel! the exa&t difference of powder above | 
any other inſtrument that can be invented, | 
for by noting how many paces a ſhort ran- | 
gcth, you ſhall finde the true difference, 
and be able ro ſer down the true and infal- 

a lible proportion berwixt all ſorts of pow- 

WW. | der whatſoever. 

= Becauſe you may fail in procuriug one 
made at the Furnace where Iron is made, 1 
will ſhew you in the following Treatiſe, 


/ how you may make ſuch a one which may < 

\ ſerve your turn. F: 

by Thus having in the foregoing Treatiſe t 
f ſer down by whom, at what time, of what} h 
4 ſtrength and violence Gunpowder was at] " 
'F when invented , alſo how to make any ſort d 
Mf-' of Gunpowder, 8 laſtly to try its ſtrength: | C 
; I ſhall hence-following ſer down ſuch}}j 2! 

Rules, that an ingenious man may learn roſ} 

be a perfet Gunner , for T have omitted C 

nothing that is neceſſary in that Arr. p 

e 

[ 


CHAP, ta 
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Pp; 


d, | CHaP.18, 

n- 8 Hence-ferward ſhall be tauzht the Art of Gan- 
Ce, nery : And firſt, what hath been the cauſe 
al- why this Science i not of the like eſteem 
W- as ſuch a noble Art veſeructh, and who 


arethe canſers and diſcieemers of it. 


e. 1 $ Io true reaſon why this ſo famous an 

Arc is at this preſent {o ſlighred, 1s bc- 

nay cauſe divers men for lucre of gains and 

| g00d pay. have made friends, or ſome of 

tiſefl them are friends and kinſmen ro ſuch as 

hat bave authority to place and diſplace Gun- 

s ard ners; and when ſuch men as theſe ſhould 
ſort} do ſervice againſt the Enemy with their | 

2th: Guns, they bewray themſelves whac they 

uchÞ}} are; RIS ſome as ignorant Com- 

n toſ{ manders Tas they themſelves are ignoranc 

red |} Gunners): ſay,I could have made a better 

ſhot my ſelf, I donor think but T could 

level a piece with the beſt Gunner in Ex- 

gland it is as eafie to ſhoot in a great Gun 

.|| aSin a Musker ; what need is there of main- 

A Pj taining any ro be Gunners, conſidering we 

may have men atthe twinkling of an eye 

to do as good ſervice, and are as good 

D 2 Gunners 
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kinſmen , bur lay all che blame on the Arr 
ſaying, It 15 unprofitable, it ſpends more 
powder. then do's good ſervice ; ſcarce 
ever conſidering what a good Gunner may 
do: I appeal ro any reaſonable mans judge- 
men, whether ſo zood Muſique can be 
expected from him who never rouched In- 


ſtrument, as from him which hath ſerved F 


and praRiced above ſeven years in that 
profeſſion 2 if an Inſtrument be naught, 
the Mufique cannor be very good, like- 
wife if a Gun be naught, it cannot work 
good effes: asin Muſique, if any ſtrings 
be wanting it is defeRive; thus in Guns, 
if marerials be wanting, no reaſonable 
man can expec the like ſervice, as when 
nothing is wanting, though it be at the 
hands of a good Gunner. 

Iris an evident thing, that if the ſhor hit 
ſuch a mark(where execution m2v be done) 
char the effe& will be according to every 
ones 


Gunners as theſe , ſuch ſpeeches are uſual, 
when tidings of littie or no ſervice comes ? 
rothe knowledge of ſuch Committees and ' 
Governors ( they never finde fault with © 
themſelves) rhar chooſe thoſe Gunners, be- | 
cauſe divers of chem aretheir friends and | 


=, wy a, yn © mos oo mn 4 «a on 
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| ones deſire: Iris alfo as evident, that the 
| Artof Gunnery doth teach how, and with 
1 whar Piece ro hir any mark in its com- 
* mand: Anditis alſoas evident, thar ſuch 


Gunners may be fornd which are perfe& 
inthe who's Art, rherefore (I conclude) 
tha: it is moſt of all evident,thar the faulr is 
not in this Arr, but in ſuch Commanders, 
Committees and others which the King or 
Parliament cruſts in their Army or Garj- 


| ſons ro make choiſe of Gunners, 


Gl & 4 I9, 


The Properties, Office > and Duty of a 
Gunner. 


Gunner ought to be skilful in Arich< 
metick and Geometry, to the end he 


{may be able through his knowledge in 
I thoſe Arts, to meaſure heights , depths, 


breadrhs and length, and co draw the plar 
of any piece of ground, to make Mines, 
Countermines, Artificial Fireworks, Ram- 
piars, Baskers of earth, and ſuch like things 
which are uſed in the time of War, to be 
made for offenfive or defenſive ſervice, 

D 3 A Gunner 


SS 
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A Gunne: thar harh a charge, ought to 
have 1a readinefs all neceſſary things for his 
Artillery, theſe are Wheels .. Axeltrees, I 
Ladies, Rammers, Sheepskins ro make | ; 
Spunges, Gunpowder, Shot, Tamplons, | « 
Chain ſhor, Croſs bar- thor, Canvas, or | 
ſtrong paper (ro make Cartredges) Fire- 
works, artificial Torches, dark Lanthorns, I 1 
a gin to mount and diſmount Guns, Hand- 
ipikes, Coyns, Budge-barrels ro carry 
powder, and Baskers to carry ſhot to your WW ſk 
Piece; he is always, when leaſure will per- Yo! 
mit, rochoole good Marchcords, to arm ſth 
his Linſtock wherewich he muſt give fire, 

A Gunner ſhould never be withour a ſh 
Ruler and .Compaſlſes to meaſure the Dia- 
meter or Pore of every Piece; and alſo 
the length of the Cylinder within, the bet- 
eer co fir her with a ſhot, and proportion a 
Charge. 4 

A Gunner ought ro know the names, 
length, weight and fortification of every 
Piece zbuur the Chamber (thar is, ſo far as 
the Piece is loaden with powder) and be 
able co te}! readily how much Gunpowder 
iS 2 due charge for every Piece, whar ſhot 
is fit, how many Matrofles muſt _ the 
7 : ame 
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ſame upon ſervice, how many Horſes or 
is | Oxen will draw the ſaid Piece, and incaſe 
s, { they cannot be had, how many men will 
ce Il ſerve: Andlaſtly, he ſhould know how to 
15, | charge and diſcharge Gunner like, 

or A Gunner ought not art any time to bear 
-c- | up the head of his powder barrels with an 
15, I} iron tool, but with a wooden maller, which 
d- Il can never fire the ſame. 

ry & Every Gunner before he beginneth to 
zur © ſhoor, qughe co conſider, that a long wad | 
er- Nof Hay, or of untwiſted Ropes, will make 
rm the ſhot ro ſhoot wide of the mark. 

re. | Every Gunner before he beginneth ceo 
: 2 ſhoot, ought ro conſider , whether the 
ia- © Trunnions berruly placed in the Carriage, 
1{o Elwherher che Carriage have a true length, 
et- whether one wheel be higher or reverſe 
n 2 faſter then the other, whether the. plar- 
form whereon the Piece is to do ſervice, be 
level, or not; if nor, ro get the ſame a- 
mended: Laſtly, to make clean the plat- 
form, that no ſtone or other thing lic for 
the wheels ro run upon, for all theſe things 
not well obſerved , will cauſe che Piece 
to erre. 

_ Every Gunner before he loadeth his 


D4 Piece, 
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Piece, muſt try whether ir be true bored |: 


or not; if not, heis to proportion his charge | 
according rorherhinneſt fide of the metral; 


he muſt rake his obſervation at the brich of | |; 


, 
! 


the Piece, juſt over where he fhall finde * 
(by his art) where che middle of the bore | 
within che Piece is; by this means he ſhall | 


make a good ſhor, our of 2 bad Piece. 
Every Gunner before he makes his ſhot, 
ought ro conſider thar if the Piece ye 


point-blanck, or under mertal, he ought to | 


put in a ſufficient wad after the ſhot, to 
keepir cloſe ro the powder ; for it ir ſhould 


not be cloſe, bur ſome diſtance berween, | 


the Piece would break in the vacant place ; 
bur if in caſe you mqunt your Piece, then 
put no wad after the ſhor. 

And one chief thing in the laſt place, to 
know very well how co diſparr his Piece, 
be iteither true bored, or not true boxed, 
which he may try firſt. 
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CnHapyr. 20. 


What qualifications every man ought to have, 
when he firſt gets or obtains (from ſach 
4s are in Authority) Commiſgon to be 4 
Gunner. 


: HE ought to have skill in the Arithme- 


tick, to Adde, Subtra&t, Multiply, 


| Divide, to work any concluſion by the fin- 


gle or double Rule of Three, to abſtra& 
both the Square and Cube Roots, and to 
be perfe& in the Art of Decimal Arich- 


q merick : To touch theſe things I need nor, 
| being learnedly treated of by Mr. Record, 


Mr. Fohnſon , and beſt of all by Furdans 
Arithmertick , all which Books are eafie to 
be had, and ata cheap price: Whoſoever 
hath nor cheſe qualifications, and no defire 
to learn them, he ſhall never be good 
Gunner ; therefore I boldly affirm, Thar 
no honeſt man takes upon him this pro- 
feffion (bur ſuch as are thus learned) for it 


4 isnot the duty of an honeſt man, to under- 
I rakethar (for the King or Parliament ſer- 
| vice) as he js not able to perform, 


& 
: 
þ 


; When a fit man is ententained,the Maſter 
Gunner 


— 
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Gunner whom he ſerves ſhould bring him 
to his Piece, and give him the denomina- 
tion of every particular part, and other ne- 
ceſſary things belonging ro his Piece; 
which when he hath perfe&ly learned 
(which is the Baſe-Ring, the Trunnion- 
Ring, or Rings, the Trunnions,the Muſſel- 
Ring, the Handipikes, the Coyns; and 
allo deſcribed how far in the Bore is called 
the Chamber of his Piece) he-may, theſe 
things underſtood, proceed as followerh. 


7 


4 — 
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How to make the true Diſþpart of any (trne 
bored) Piece of Ordnance. 


Irt the Piece round about the Baſe- 
= Ring at the britch with athrid , and 
alſo the .Muſflel-Ring art the mouth , lay 
theſe two ſtrings upon a Table at length, 
and make two marks for the length of each 


ſtring ; divide the diſtance between each 


of theſe rwo marks into Twenty two cqual 
parts, with your compaſſes, and ſeven of 
chem 1s the juſt Diameter ; then-meaſure- 
with your compaſſes how many inches ; 
q an 
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'} and parts of an inch, each of theſe Diame- 
;! ters are; ſubrra& the greater Diameter 
7 ourof theleſſer, and rake the juſt half of 
4 che difference, and that is the true Diſparr, 
7 ininches and parts of an inch. . 


Example, ' 


Suppoſe when I have meaſured the 

Jength of each ſtring, and divided it into 
| Twenty two <£qual parts, I-finde that ſeven 
q parts of che longer ſtring are_ten inches, 
J and ſeven parts of the ſhorter- are Eight 


q inches, I ſubtra& cighe our of ren, and 
{ there remains two, the juſt-half of this is 
one, which is the true Diſparr. 


Another way to Diſpart any Piece, 
Take two ſticks (each of them aiſſitbe 


f longer then the Diam: of the Picee) and 
1 allo make a plummet of lead to hiſs in a 


{mall thrid , pur one of the ends of the 


If ftick, which you ſhall lay acroſs the top of 


the Baſe-ring, to and fro, until the plum- 
q met deſcending from the end thereot; may 
{ Juittouch the fide of the mertal of the ſaid 
S Ring yg 
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-che Diameter of the Muſlel-Ring : Fi- 
nally, pur rheſe ſticks rogether , and finde 


Ring ; then keeping faſt the ſtick in thar 
place, hang your plummet by the other 
fide of the ſtick, until it juſt rouch the | 
metral of che Baſe-Ring on that fide; when | 
you have thus done, cur off the ſtick juſt | 
at thar place from whence the plummer | 
deſcended perpendicularly; and rhis length | 
is the juſt Diameter of the Baſe-Ring, up- 

on this maner you muſt make the length of 


— ” 
added wut  titwl; Auf... 4. 
w———— 


the difference , the juſt half thereof is the 
true Diſpart : But I could adviſe the inge- 


hn] a wy ©, qngs wh ts US a 
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nious PraRitioner to try both ways, and in | " 
caſe he findes any difference, totry and | 
try again, otherwiſe he may be deceived : 
For the better underſtanding of this con= 

how x cluſion, 
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clufion, I have here prefixed the demon- 
ſtration: 


A third way to Diſþart a Piece of Ordnance, 


If the Piece be nor Chamber. bored, 
rake the priming iron, and pur it down in 
the couch: hole, until ir ſtop ar che mercal 
inthe bottom of rhe bore , there make a 
mark level with the Baſe-Ring, apply the * 
priming iron ro the botrom of the mercal 
atthe mouth, and ſo much higher as che 
mark is(which you made ar the Baſe-Ring) 
then the Muſſel- Ring, ſo much is the true 
Diſparr. 


————_——— 


—_—_— A ——— ——— 
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: An obſervation to know whethey your Piece 


be Chamber-bored. 


Irſt, Diſparr the Piece the ewo firſt 
ways, and when thoſe two ways agree 


4 in one, rake that for the true Diſpart , thea 


with your priming iron take the Diſpart 


q this laſt way; which done, compare ir 
4 wich the other Diſpart firſt found , and 


what 
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what it wants is the juſt difference of the 


Chamber from the Bore of the Piece: 


Suppoſe the Diſpart truly found by the l 


ewo firſt ways be three inches, and by this 
laſt way to be but ewo inches, it ſhews thar 
rhe Chamber differs from the true Bore on 
each fideone inch; ſo thar if the Bore of 
the Piece be {ix inches high, the Chamber 
being one inch on: each {ide lower, is bur 
four inches high : This obſervation I 
would always have you to make , that you 
be not afterwards deceived, in making 
Carcredges of Paper to load the ſame 
withal. 


——sn _——— 
_— 
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To knew what Diametcy every ſhot muſt be of, 
#0 fit any Piece of Ordnaxce ; or to chooſe 
ſhot for Ordnance. 


Ivide the Bore of the Piece into 
Twenty equal parts, and one of theſe 
parts is ſufficient vent for any Piece, the 
reſt of the nineteen parts muſt be the height 
of the ſhot : Bur moſt Gunners now adays 


allow the ſhot ro be juſt one quarter of -— 
inch 


ka 


-— 
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inch lower then the Bore of the Piece ; 
which rule makes the ſhor reo big for a 
Canon, and too little for a Faulcon, bur 
if the mouth of the Piece be grown wider 
then the reſt of the cylinder within, by often 
ſhooting; ro chooſe a ſhot for ſuch a Piece, 
you muſt ery with ſeveral Rammier heads, 
until you finde the Diameter of the Bore 
in that place where the ſhot uſerh ro lie 
in the Piece; and a ſhot of one Twen- 
tieth part lower then that place , is ſuf- 
ficient. 

Every Gunner ought to try his Piece, 
whether it be not wider in the mouth 
then the reſt of the Chaſe, and then pro- 
cced to choole his ſhor. 


Q 


Cray, 24. 


To finde what flaws, cracks and henycombs axe 
in Pieces of Ordnance. 


g ſoon as you have diſcharged a Piece 
"of Ordnance, coverthe mouth of the 
Piece cloſe, and ſtop the rouch- hole ar 


thar 
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will come through thoſe cracks and 
flaws. | 
Alſo it 1s agood way, when the Sun 


ſhinerb, co ake a ſteel (or ocher) Looking- þ 
glaſs, and with rhe ſame, refle& the beams | 


of th: Sun into the mouth or hollow Gy- 
linder of the Piece; for by this means a 
bright and clear light will be within, and 
by that ſplendious light you ſhall ſee every 
flaw, crack or honycomb. | 
But in caſe the Sun doth nor ſhine. take a 
ſtick, ſomwhat longerthen the piece, having 
cloven oneend of the ſaid ſtick for ro hold 
an end of candle , purrhe ſaid ſtick, with 
che candle lighred, into the Piece; by this 


light obſerve, ſo well as you can, whether | 


from the one end to the other, rhere be any 
of the aforeſaid in the Piece. 

Alſo, if (in ſtriking a Piece of Artillery 
upon the ourfide of the mettal with an 
iron hammer) you ſhall ar any ſtroke hear 
a hoarſe ſound, then without doubt there 
are honycombs, 8c. but if you ſo ſtriking 
the Picce ſhall at every ſtroke hear a clear 
{ound, 


that inſtant ; by this you may know if any | 
unknown cracks or flaws do go through | 
the merral, for if they do, a viſible ſmoke | 


oo ww a, ww x: Tu -- a hes 


fn > 4;s ws ap ks © Oh gas 


| beſt way \ 
| tO avoid \ 


11S to"rake 
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ſound, aſſuredly che. Piece is clear of any 
dangerous flaws cracks or honycombs. 


* 
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Crap. 25. 


L row to finde the Diameter of any round ſhot, 


by the circumference, 


Ou muſt gind rhe ſhot with a line, then. 


4 divide thar line into twenty two equal 
parts, and. 
Seven of 
thoſe parts 
1s the Di-. 
ameter or. 
height of ,<< 
the ſhot. /7 


- Bur the f 


al miſtakes 


the .. ſaid 
hejght or- 
S—_: of -..,- -: be 9. 
the ſhot with a pair of Callaper compaſles; 
as you my ſce by this demonſtration, 


E Alſo 
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Alſo by ſuch a pair of Callapers you 
may finde the Diam: of the Baſe. Ring, 
and of the Muſſcl-Ring, of any Piece of 
Ordnance; and by taking half the dif 
ference of thoſe two Diameters you may 
make the diſpart. 


How by knowing the htjght and wight of one 
bullet , 10 finde the weight of ano:her bul- 
let, the height being given, 


' A Buller of iron of fix inches hie, weigh- 

A «th thizty pounds; what will the 
like bullet of feven inches in height 
weigh « Reſolution, firſt, Multiply fix 
cubically, then multiply ſeven cubically; 
then as the cube of f1x, is in-proportion to 
the cube of ſeven, ſo thirty pounds (the 
weight of a ſhot of ſix inches high) is to 
t0 many pounds as4 ſhot of ſeven inches 
high will weigh, 


Example, | 
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Firſt, I multiply fix cubically, there 
nay ariſerh two hundred and fixceen, then I 
mulciply feven cabically, which is'three 
hundred forty nine; then. I ſay, as two 
hundred and fixteen isto three hundred 
forty three, ſo thirty (rhe weight of fix 
inches high) is ro forty ſeven pounds, ren 
ounces, and one _ the weight of a 


one ſhot ſeven inches high, 

bul- | | 4 
How to help thoſe 1hat cannit abflraft the cube 

root (to reſolve this proportion) two fe- 

oh veral ways. 

oh . The firſt way is, to learn the uſe of a 

ix Table of cube roots, which I have an- 

ly nexed forthe uſe and help of ſuch as cag- 

on not extra the cube root, becauſe my 


the  Þook ſhould be as proficable an help as 
' ro i 20y. Book ever hath yer been , for by 
hes WI this Table, you may learn tro work 2l- 
moſt any concluſion, as well as if you 
could. extract the Root, and with more 


eaſe, \ | 6: 
: E 34/- fir 


An excellent Table to finde the Cube root 
of any number not exceeding 1000000, 


Tas | I he cube. | 1 nc | 1 h: cube. | Ihe Tac cube. | 
me <0, EEIEIEEY >. 

is lips 174 [421/87 [18 |5 832 
14 (382 |74 1465148 18; [6332 
37-1512 8 [512 [19 i6859 

2 18 87 j561[51 1195 | 7415 
P45 [11 8.5 |614|12 |20 |800 

2 5.11592 8; IC6g|p2 [:0; 8615 

[2 + | 2ofto [5 727 21 [9261 
8 109 9; \79iles |215 19938 

3 . 34 [33 => 857 137 22 10548 

3 3 [2 9 3 1926 |[59 | 22; 11390 | 
37 $203 [10 gio0o [23 112167 
4 | 64 io! [rig fs [235 [127,8 
4: 767 11 11331 24 | 13024 
4: [91112 [117 152087 |24: [14705 
+5 11071!” jr2 11728 [25 Wigeag 
| | 25 - 
$5 I35 I27: | 1953 [12 4, 16581 

5 7 [144 ps | I3' |2197 we 17576 

5 x 1167137 [135 [2460/7 |—= | 18609 
S 4 | 190117 19 | 5749 _ 7. 19602 
'6 216 147 | ©0275 [25 '< 20797 

= | = 3 T5 4235 28 LP -1 
*7 [244114 [15 [3375 : [285 [4555 

1 | — 
6x [27462 I15t [3724 [55 | ne 
5t [apes [rn |, [aa3hg 
—_—_ =--l16: 17” 29 x | 25672 . 
7 10 7 | 4492 - ] 

343 17 {© | 

| : fr j<8 r | 4913 © 700g 
/_ 5 13912 Ls | 30: | 28372 | 


L1H 


29792 
32768 
35937 
39304 
42125 
48656 
50653 
$4972 
55419 
£4000 
68921 
74088 
79507 
85184 
91125 
97336 
103823 
11C592 
117649 
I 25CO9 
135651 
140608 
148877 
157464 
167375 
175616 


EE” 


the cube ewpe 


| 


the cube 


— OO >, —— 


195112 
205379 


216000 
216981 
238328 


250047 | 


262344 
274635 
287496 
300753 
314432 
329199 
333000 
357911 
373349 
389017 
405 224 
421875 


435276 | 


456533 
474522 
493939 
512900 
531441 
550408 


571787 


E 3 


the au; 


729000 
753571 
778688 
804357 
$305 84 
857375 
$84736 
615673 
941192 
970299 


I OY9000 | 


| 


| 
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To work the laſt propefition by the Table, 


Firſt, In place of multiplying 6 cubical- 
ly, finde 6 inthe Table, and right againſt 
ir you ſhall have 216, which is the cube 
of 6; then finde 7 likewiſe under the title 
Root, and under the ticle Cube you ſhall 
finde 343, the Cube of 7, then conſider, 
that ſo much as 216 is in proportion to 
343, the like proportion 30 1s to 47 pounds 
and ten ounces, 

There is much abour ſeven cube inches 
of iron in one pound; by this rule you 
may finde 7 thirty times in 216 and 7, you 
may finde feyen to be contained in 343,juſt 
forty nine times, þur this rule is not fo per- 
fe& as the former, becauſe in ſubtracting 
feven out of 216, you ſhall finde thirty 
pounds and - parts, which is too much by 
EN—_ RN" | 


CHAP. 


bay 7 ©=_-9 FT 6, ©, ==» 


er? 


Publ, '” ah 


—_ A OB 


2 © I 


| of the ſhot ſought for, 
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Cuay. 27. 

How by knowing the height and weight of one 
ſhot, to know the height of any other ſhot, 
the weight being given, | 

Crop the height of the ſhot be three 


inches and three quarters,and the weight 
ſeven pounds five ounces; I would know 


| whata ſhotof ſixteen pounds would be in 
| height, according ro the ſame proportion ? 


Firſt, finde the Cube root of three inches 
three quarters, which you may do by rhe 
Table; then as the ſeven pounds five oun- 
ces is tothe Cube of 3,4, ſo {ixteen pounds 
isro ſuch a Cube, whole root is the heighr 


Example. 


By the Table I finde the Cube of three 


| inches three quarters to be 52, and 73 hun- 
{ dred parts of one unit (for all the fractions 
{ areſo many parts of one unir, the ſaid unir 
! being divided into 100 parts) then as ſeven 


pounds five ounces (the weight of a ſhoe 
of inches 3 4diam:) is in proportian to 52 7 
the Cube of inches 3; the height of rhe 
ſaid ſhot z ſo 16 (the weight of that ſhor 


| whoſe height you feck) ro 115 the Cube, 


E 4 wheic 
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whoſe root being found in the Table, is 
four inches three quarters, and ſomewhar 
more: fer inthe Table, rhe neareſt num- 


berco115,is 107, the juſt Cube of four 


inches chree quarters ; and this number 115 
excceding the former by cight, this ſhew- 
eth that it iS a very ſmall deal higher, _ 
one half quarter of an inci: And 
may allo perceive by the liſt rule inche As 
Chapter, that ſeven inches cubical moke a 
pound : now fincing this ro excecd 107 
(the Cube of 4 3) eight cubical inches, you 
may conclude ,. that it is one pound, and 
one ſeventh part of a pound heavier then a 
ſhor of juſt four inches three quarters 
height, 


CHAP. 28. 


Ty finde what propertion s bitweer: Bullets of 
iron, lead and ſtone; and by knewine the 
weieht of one ſhot of lead, to finde the 
weizhs of any other ſhot of iron, wall 4 or 
fone of thelike Diameter. 


y & 'He proportion between lead and iron, 
is as two to three; ſo thata ſhor oſthrre 
} Cie”) Fe 


—— — —— Co w—_—_———— 
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pounds of lead is of the like Diameter or 


height as two pounds of tron, 

The proportion betwixc lead and braſs, 
is as twenty four to nineteen. 

The proportion berween lead and ſtone, 
is as four to one ; ſo thar one ſhot of lead of 
torty pounds, is of the height as a ſtone * 
ſhot of ten pounds. | 

The proportion betwixt iron and braſs, 
is as ſ1xceen to eighteen, 

The proportion bertwixt iron and ſtone, 
isas three tocight, ſorhara ſhor of rhirry 
pounds of ſtone, is as big as the like ſhot of 


eighty pounds iron. 


The Reader raking theſe proportions intq 
conſideration, and having knowledge in 
the Arr of Arithmertick,may with eaſe cal- 
culare (if iron ſhot be wanting , and che 
other to be had) what height and weighr 
either ſhor of lead, braſs or ſtone, ought 10 
be of, to firany Piece of Ordnance : Bur 
for ſuch as are not acquainted with Arich- 
metick, to calculate theſe proportions , for 
their help I framed a Table, that doth ſhew 
the weight of any ſhot of lead, iron and 
ſtone, from two inches Diameter, ro eight 
inches, dividing every inch into quarters. 


I do 
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I do confeſs that ſome ſort of ſtone is 
much heavier then other ; bur ſuch as you 
oughr to uſe, ſhould be that which is moſt 
compae, as Marble, Pibble ſtones alſo 
may be found which are round, and hard 
blew ſtone, ſuch as divers Tombs are made 
of, it being ſomewhat courſer then Mar- 
ble; all theſe ro my knowledge are much 
abour that proportion as I have given: Bur 
ſuch as is ſoft, as Free-ſtone , and the like, 
they are not ſo pondrous as the other, nor 
ſo fit for uſe : Alſo lead,the finer and nearer 
totin, the leſs weight it is, 

You areto note , Thar in loading your 
Piece with a ſhort of ſtone, you are not to 
load the Piece wich ſo much powder as you 
did formerly with iron ſhot, bur abarte, ac- 
cording to the proportion as is herween 
Kone and iron, 


Cuay. 29. 


eA Tableto finde the Weight of any ſhot of Iron, 
Lead or Stone, from tWo to eight inches 
Diameter, exattly calculated. 


—_— re —_— 


Inches and 
parts of inch 


| ——— 


2 
2 one quart. 
2 and a half. 
2 three quar. 


3 


x one quart. 


1 3 and a half. 


3 three quar. 


4 
4 one qurre, 
4 and a half, 


4 tliree quar. 


"s 
5 one quart. 


———— 


mT n—_——— 


Sand a half. { 34 
5 three quar. | 39 


6 
6 one quart. 


—— 


6 anda half. | 57 
6 three quar. | 62 


7 


7 and 2 half. 
7 three quar, 


% 


Lead. Iron. | Stone. 

| n_n OUNC, | PCUN, OUNC. | poun, ounc. 
1 10half.|1 1:0 7 
2 6 | 1 9 ;© 9 
3 Z 45 2,0 Iz 

| 4 512 14|1 I 
- 10,2 12|1 7 
7 2 | 4 2 Sf I3 

| 8 1516 o| 2 4 
It Oo, 7 | 2 I2: 
13 718 15) 3 6 
I6 © | 10 10 half.; 4 fs) 
18 5 (12 10 half. | 4 I2 
rh 5114 4] 5 9 
= o | 17 5s 6 8 
30 2, 20 LY k 
Il | 23 2 8 11 

9 26 6,0 I4 

ETIOrY Cnmm——_ | 

45 oO. 39 oO | II 4 
Fl O | 34 O | 12 I2 
o|38 o | 14 4 

© | 42 oO ' 15 t2 

Joe O 48 o | 18 Oo 
$ | 53 © | 25 o 
37 o!' 58 O | 22 12 
96 0 | 64 0 | 24 o| 
106 — 71 Ft. O ny 10 

| 


7 onc Quart. | 79 
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You may, if 'you pleaſe, look into the 
former Table of Cube Roots, and com- 
pare this with that, for you ſhall finde the 
Cube of cach number bear the like pro- 
portion one towards another,as the weight 
of each Bullet isco another of che ſame 
mettal. 
Example. 

The Cube of 3{is 52173. 

The weight of. a ſhor of three inches 
three quarters,is ſeven pounds five ounces, 

The Cube of 45 is 107 117. 

The weight of iron ſhor vt that height, 
fourtcen pounds fourteen ounces, which is 
four ounces more,then double ſeven pound 
five ounces ; ſo likewiſe twice 5 2 '72 is 
105 146, which do's not exceed 107 '17 in 
being 10 doubled. J- 

| Theuſeof this Table is very caſte , but 

to make it more plain by this Example, [ 
wou!d know all the aforeſaid by three 
inches and three quarters Diam: I enter the 
Table under the Title inches, and parts of 
an inch, and right againſt it in the ſecond 
column, you ſhall finde a ſhort of lead of 
that heighe'ro contain eleven pounds : In 
the next you ſhall finde a hor of iron to 
weigh 
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weigh ſeven pounds five ounces, and in 
thelaſt under the ticle Stone, two pounds 
twelve ounces, the weight of a Rone ſhot 
of that keight. 


———_—_— Ie rn entree 


ee | 
Ra. $6 


How to make a ſhot of lead and ſtone (the flone 
being put in the mould in which the leaden 
ſhot ſhould efterwards be caſt) tebe of the 
like Diameter and weight as an iron ſhot 
& of, 

] Have found by experience, Thar if you 

rake five parts lead, and one part ſtone, it 
will come very near the matter, wanting 
not much above three ountes, which is no- 
thing reſpeRing the difference you ſhall 
finde in Pibble-ſtones : Here I have framed 

a Table of how much lead, and how much 

ſtone muſt be rogerther, ro make the equal 

weighr of -iron ſhor, ffom one incheo cigbe 
every half inch. 


A Table 


A Table t» finde how much 


for Leaden Bullets to make 
them weigh like Iron Bullets 
of the ſame Diam: 


| |" Inches: Lead. Stone. _ gcther | 
poun. OUNC. | ook, OUNC. | POUN. OuIic. | 
EST” jo oils 14 
1 anda half. ' © 65 O I © 8 
2 inches. 3 14| © 4 | 1 2 
2 and a half. | x 12 |0 8| 2 4| 
2 inches. | 3 2 0 10 | 3 Iz 
gandahalf. | 5 o'1 o|x o| 
4 inches. | 7 71 818 Is 
4 and a half, 10 8) 2 2 |12 10 
5 inches. T4 7 | z 4 | 17 5 
5 anda half. | 19 4 | 3 12| 23 0 
6 inches. 25 o1g o| 30 0 
6 and a hilf. | 32 o'6 SS 18 
7 inches. eo O ; o [48 () 
7; anda half, © | 10 o|58 o 
8 inches. ls - © | x2 ol[7r O 


Stone muſt be pt in the mould 


”Yy 


i» » MD 159) + 
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Cmak- 3t. 


Hiw by knowing the weight of one Piece of 
Ordnance, to finde the weight of any other 
Piece, being of that wery ſhape, of the 
ſame mett al, or of any other mcttal, by the 
Table of Cube Roots. 


F the Piece be of the ſame merral thar 
the Piece whoſe weight you know of, 
you muſt do this , firſt rake the greateſt 
thickneſs of your known Piece with your 
Callapers, and alſo of the Piece whoſe 
weight you know not ; with their Diame- 
ters, enter the Table of Cube Roots , then 
obſerve, thar as the Cube of the Diam: of 
the Piece (whoſe weight is known) is to the 
weight of the ſaid Piece, ſothe Cube of 
the Diam: of the Piece (whoſe weight you 
ſeek) is ro the weight ſought for : Bur if 
the Piece be of another mettal, firſt work 
as before, afterwards as the difference of 
the metral iron and-braſs is between-them- 
ſelves, ſothe weight found by the firſt rule 
i5 to the true weight ſought for. 


Example. 
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Example. 
A braſs Saker of 1900 weight, hath irs 
oY oreareſt thickneſs eleven inches and a half, 
Math whoſe Cube is 1520 185 (as appeareth by 
| ©x51 the Table of Cube Roots) Now I finde 
the Diam: of the other braſs Piece, whoſe 
weight I know nor, to be eight inches and 
chree quarters ; and by the Table I finde 
the Cubeto be 669 [92 , thenas 1520 |85, 
(the Cube of 11 :)is ro 669 |92 (the Cube 
of 83)ſo 1900 (the weight of che known 
Piece) tro 837 pounds almoſt, bur if che 
Piece had been iron whoſe weight you 
ſoughr, then having done as much as be- 
fore, firſt ſuppoſing as if ic were braſs, finde 
the difference of the mettals in Chap, 28. 
and the difference between iron and braſs, 
will appear to be as 16ro 18, braſs being | 
the heavier ; then ſay, as 18 (the weight of 
braſs) is to 16 (the weight of a Piece of | 
iron of the ſame bigneſs) ſo 837 (the Þþ 
weight of a braſs Piece) is to 744. the 
weight of an iron Piece of the like ſhape 
and magnitude. 


mu op erm 9 fo oo. 
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How by knowing what quantity of powder 
will load one Peece of Ordnance , to 
know how much will load 

any other Peece. 


T His Chapter or boy Sang is reſol- 
vedalmoſt like the former, for firſt 
A. you muſt find the Cube Root of the 
diameter of the bore of that Peece, whoſe 
allowance of Powder foracharg you know: 
and alſo the Diameter” of the bore of the 


Peece , which you would know how much 


| ſhould load, or charge ir; chen by the Table 
| finde their Cubes , and as the cube of that 


you doe know, is to the Cube of that you 


| know not, forthe quantity of powderknown, 


is to that {ought tor, 


A Saker of three inches three quarters 


| diameter of the bore requires toure pound 


T what 
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whart v'ill a Demicannon of fix inches and 
an half require? thecube of three and three 
quarters is 52 and 73 hundred parts of an u- 
nite, andthecubeof fix anda halfeis 274, 
and 62 hundred parts: Then ſay evermore, 
as 52.73 (the cube of threeand three quar- 
rers) is to 274, and 62 hundred __, 
(the Cube of ſix inches and an haltfe) 
ſo foure pound of Powder to load a Sa- 
ker. is inproportion to 20 pound 13 ounces 
the Powder to load a Demicannon. Youarec 
likewiſe to underſtand that the Demicannon 
ſhould be fortified ſo well as the Saker: the 
Cube of the diameter of the Demicannon is 
274, of the Saker 52, the weight of the Sa- 
ker 1600, what ſhould the weight of the 
Demicannon be , then ſay as before, as 52 
(the cube of the bore of the Saker)is to 274 
(the cube of the Demicannon bore) ſo 1609 
(the weight of that Saker) isro 8431 , the 
weight that ſuch a Demicannon ſhould be 
of, that can beare ſuch a proportionable 
charge, according ro the Saker : But ſuppoſe 
the Demicannon tobe no more then 6000 
weight,then you muſt multiply 60co by 20 
pound and 13 ounces (the charge already 
calculated) divide by 8431 the weight , and 


you 


— [ — __ — — Mt. wi. a 
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you ſhall finde 14 pound 13 ounces , which 
15 a ſufficient charge for thar Peece: thus you 
arealways to take care of oyer-loading your 
Peece, whicherrour divers runinto , when 
they calla Peece a Demicannon , they pre- 
ſently load her, with ſomuch, as isallowed 
for ſach a Peece ſo named, ſeldome exami- 


ning , whether the Peece have merttall c- 


nough, forſuch acharge; by which miſtake, 
they ſtand in danger of their own lives,and 
others too, which arc about them ; which 
may eaſily be prevented, as is above decla- 
red, 


FTPLLTETATELTEEEETTALEL EY. 


CHAP. 33. 


To finde whethes a Peece of Ordnance be 
true bored or n0. 


O 
Peece, andart the end thereof faſten 


2 Rammer head, that will juſt fill all the 


bore under the touch-hole, and at theother 
F 2 end 


Ou muſt providea Pike-ſtaffe,abour 
\ a foot longer then the bore of your 
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end of the ſtaffe you muſt borea hole, bi 
enough to put thorowa rod of iron , which 
muſt hang from the ſame ; and ar the other 
end of the rod, muſt bemade a weight about 
thebigneſle of a Saker ſhor, this is done, to 
make thepikeſtafte and rammer head, tolye 
with the ſame part upward , when theyare 
taken out of the Peece , asthey did , when 
the were within the Peece : th&n you muſt 
put your Inſtrument, thus prepared, into the 
Peece; letting the iron bull (that isat rheend 
of the rod , which 1s pur rhorow the hole, 
bored acroſle the pike ſtafte) hang perpendi- 
cular, then rake your priming Iron, or ſome 
other Bodkin, and put it down the touch- 
hole , tothe ramimer head , making a mark 
therewith, this done, draw out your Inſtru- 


ment;and lay the ſame ona long. rable,with 


the Iron ball hanging off the end, perpendi- 
culer :as it did when this Inſtrument was in 
the Peece, then obſerve whether the marke 
you made upon the rammer head , when it 
was inthe Peece,bejuſt on the upermoſt part 
of the ſame, it it be ; the bore at the Peece 
lycth neither to the right, norletthand , it 
you findeit a quarter of an ich ontheright, 
or left hand ; ſo much lyechthe bore cither 
to 
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co the right, orlefr; and the Pcece in ſhoot- 
ing muſt be-ordered & charged accordingly. 

. By thisaforefaid, you may finde whether 
the bore iinclineto the right or left : but to 
know whether it ly alſo upwards and down- 
wards,and not in the middle, that way : To 


| know this finde the diameter of the Peece 


at the rouch-hole, as is before taught ; then 
takea wire and bend it a little at the very 
end, that it may catch at the mertall , when 
you draw it our of the ſaid rouch-hole: after 
this wire 1s thus' prepared , firſt pur itin-at 
the touch-hole , ill it touch the bottom of 
the metrall in the Chamber, then holding 1t 
in that place, makea mark upon that wire, 
juſt even with the faid rouch-hole , after- 
wards draw up the wire untill it catch at the 
mettall on the top of the Chamber , and 
holding it thcre wake a mark as betorec, the 
difference between the two marks is the juſt 
widenefſe of the Chamber , and the di- 
ſtance betweene the firſt mark , and the 


_ endof the wire (having halfthe diameter of 


the Chamber of the Peece ſubſtracted from 
it) will leave halte of the diamcter of the 
Peece, if the Pecce be truc bored, bur if this 
number be more then halfe the diameter , 

| F 3 then 
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then the bore 1yeth roo far from the touch- 
hole, and the upper partof the metrall is 


chickeſt ; bur if leſſe , the under part hath 
moſt mertall. 


| Example. 


Firſt, I findethe diameter of the Peece to 
be 12 inches at the rouch-hole , then with 
my wire I finde the bore to be indiameter 
four inches : to the bottome of the mettall 
it is ſeven inches and an half; the half of the 
diameter or bore is two inches: which be- 
ing added to the diſtance from rhe ſecond 
marxke on the wire, or ſubſtrated from 
ſeven inches and an halte the firſt marke ; 
leaves fave inches and an halfe, which is 
leſſe then balfe of the diameter you firſt 
took. by half an inch : thereforeas I ſajd be- 
forc, the greateſt part of the metrall isunder 
rhebore,and rhe Pcecelikeſt tobreak above, 
alſo when you make the diſparrt for thar 
peece you are to make it halfe an inch ſhor- 
ter then before , the like obſervation you 
muſt have to make it longer, in caſe the 
mettall be thickeſt in the upper part. 

Thus I hope T have given rcaſonable ſa- 
[15- 
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tisfaction concerving this point, and I am 
ſure on that' manner as was never taught 
before: the truth is, rhere was never any 
way taught before that could perfornie this 
thing , the peece lying in'its cartiage;, and 
how laborious it is co handlea great peere 
our of a carriage. let Gunners judge: I made 
rwo ſuch Inſtruments as are-caught by Ma- 
ſter Will-am Bourze, in his Book, called The 
Art of ſhooting in ereq! Oranance, Chap.2, 
bur Fun 2th [believe himidfcoul4 C- 
ver uſechem,when the peeceisin itscariage, 
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Cunt. 34: 


A deſcription of all ſorts of Ordnante from 
the Cannon 0 the baſe:of their weight, 
loding, ſhot, and all other things 
 apperteining tothem. 


S of the Canon. 


: Cannon 1s Eighr inches diameter in 
the bore, ſhe is alſo commonly 8990 


K.wcight, andabout 12 footlong , the 
F 4 load 
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load, of Cannon powder is two diameters 
ot powder, which is 32 pound eight ounces: 
the ſhot ſeven inches and an hal high, wey- 
eth 58 pound: the length of the ladle 24 
inches, and the-breadth thereof 14 three 
quartCcrs. 


of the. Demicannog, 


Demicannons of the greateſt ſize are ſix 
inchesthree quarters in diameter of the bore, 
the ſhot ſix inches and five eighr parts of an 
inch in height , weighing 36 pound : the 
weight of the peece 6000 pound ; and in 
length 12 foot : and requireth forits charge 
in Cannon powder 18 pound, being neere 
the filling two diameters of the peeces boxe; 
the length of the ladle 23 inches , lack one 
quarter, and thebredth 12 inches. 

The ordinary Demicannon,the height of. 
the bore 1s ſix inches and an halfe , the 
height of the ſhot ſtx inches and one ſixth 
part, the weighr of: the ſhot 32 pound, the 
weight of the peeceabout 5600 pound, the 
peeceis1n length about ten or eleven foor F 
an 
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and hercharge in powder isabour 17 pound 
and 8 ounces : the length of the ladle is 22 
inches, and the breadth thereof twelve : An- 
ther ſort of Demicannon, are in diameter of 
the boreſix inches anda quarter , the height 
of the ſhot ſx inches, the weight z3o.pound; 
the weight of the peece 5400, the length 
ſomtimes twelve, ſomtimes ten, the charge 
in powder, 14 pound: the ladles length 20 
inches, the breadth elevenand an half. 


E ulverings. 


Culverings of the largeſt ſize diameter of 
the bore five inches and an halt, of the ſhor 
five inches and one quarter , the weight of 
the ſhot twenty pound, of the peece 4800: 
theirlength ten, rwelve , or thirteen foor, 
their charge in powder twelve pound eight 
ounces ; which is neertwo diameters and an 
halt of powder, the length of the ladle ncer 
{1xteen inches, the breadth ten. 

Ordinary whole Culvering,the height of 
the mouth of the peece five inches and one 
quarter; the height of the ſhot five inches, 
the weight ſeventecn pound five ounces;the 
wWelgit 
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weight of the | wag 4500: the length of the 
peece twelve foot , the load in powder ele- 
ven pound fix ounces,the length of theladle 
fitteeninches, the breadth nineandan half, 
with ſuch a pecce as laſt named, I found at 
the leagure before Worceſter, thar it carrieth 
400 yards point blank, & $00 by the metrall. 

Culverings of the leaſt f1ze, the height of 
the bore five inches, the height of ſhot four 
inches, and three quarters ; the weight al- 
moſt fifteen pound; the weight of the peece 
4000: the length twelve foor,thecharge of 
it in powder ten pound , which is mucha- 
bourrwo diameterandan half , of the bore 
full : che length ofthe ladle fourteen inches, 
and one quarrer, the breadth ninth. 


Demiculverings. 


The elder ſort of Demiculverines , the 
heighr of their boreis four inches and three 
quarters , the height of the ſhot foure and a 
halt;the weighttwelve poundandan eleven 
ounces, the weight of the peece zooo, the 
length ſometimesren, twelve, or thirteen, 
the 
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| the charge forth this peece 8 poundand an 


half; the length of the ladle thirteenand an 
halfe, the breadth eight and a halfe, 

The ordinary Demiculverine , the bore 
fourc inches andan halfe , the ſhot fourand 


| onequarter , the weight ten pound and ten 


ounces and half, the uſuall weight of che 


| peece 2700: the length ten foot , requireth 


for her charge in powder {even pound 'and 
one quarter, the length of the ladle twelve 
inches three quarters, the breadth eight in- 
ches. 

Demiculvering lower then ordinary , the 
height of the bore foure inches and one 
quarter ; the heighr of the ſhot foure inches 
the weight nine pound , the peece 2000 
weight : the length nine or ten foor, their 
charge in powder fix pound and a quarter: 
the length of the ladle rwelve inches , the 
breadth cight. 


Sakexs. 


Some Sakers of the oldeſt ſorr,caſt inthe 
reign of Henry the eighth, and Edward the 
fxth, are 4 inches in height at the mouth, 
rhe 
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the ſhot 3 inches 3 quarters, the weight of 
the iron ſhot 7 pound 5 ounces, the weight 
of the peece 1800, the lengrh eirher 9-Or 10 
foot, and requireth for her charge in Can- 
non powder 5 pound, it being found by ex- 
perience to be {ufficient, the lengrh of the 
ladle 11 inches, and the breadrh-7 anda 
quarter, 

$ akers ordinary,the diameter of :!1cir bore 
three inches three quarters , —_ of rhe 
ſhot 3 and an halfe , weight {1x pound, 
weight of the peece 1500, length 9 toor, 
charge of cannon powder 4 pound, length 
of the ladle 10 inches and an halfe, the 
bredth 6and three quarters. 

Sakers lower then therformer, the diame- 
rcr of the bore 3 inches and an halfe, the 
height of the'ſhot 3 and a quarter, the 
weight 4 pound 3 quarters., the weight of 
rhe peece 1400, the length 8 foot, and bur- 
neth in powder 3 pound 6 ounces.,thelengrh 
of the ladle 9 and 3 quartcrs, the bredth 6 
inches and an halfe, 
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Minions of the largeſt ſize , are three 
inches and a quarter Diameter in the 
mouth , the ſhor 3 inches, the weight 3 
pound and three quarters, but it were better 
if the ſhor were 4 pound weight , then it 
would nor have too much vent, as one of 
3and quarters hath , the weight of the 
peece 1000, {omtimes 8co, the length 8 
foot, comportcth in powder , if of 1000 
weight, 3 pond and a quarter, it of 800, 2 
pouud and an halfe , length of the ladle 9g 
inches, thebredth 5. . 

The ordinary M3709, the month 3 inch- 
es high, the ſhor ſhould be 3 inches wanting 
halfe a quarter, the weight z pound anda 
quarter, the weight ot the peece 750, the 
length 7 foot,thechargein powder 2 pound 
andan halfe, the length of the Jadle 8 and 
a halte, the bredth 5. 


F Aucons. 


_—— OR 
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FAucons. 


The height of the mouth of the peece 
2 inches _ , the height of the ſhot 
2 inches and 53 the weight, 2 poundandan 
halte,the weight of the peece 750,the length 
7 foot, it burnethin pouder 2 pound and a 
quarrer,the length of theladle 8 and a quar- 
ter, the bredth of the plate 4 inches andan 
halfe. 


Fauconets, 


The mouth of the peece is 2 inches and 2 
quarter high , the ſhot 2 inches and halte a 
quarter high , the weight of the ſhot one 
pound 5 ounces, the weight of the peece 
400, the length 6 toot , the charge one 
pound anda quarter,theladles length 7 and 
an halfe, the bredrth 4 inches. 


Rabantt. 


The Rabaret hath in diameter at the bore 
oneinch andan halfe, the height ofthe ſhot 
one 
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oneinchand 38 the weight 8 ounces of Iron, 


and of Lead 12, the weight of the peece 


300, the length 5 foot and an halte, the 
charge in powder three. quarters, the length 
of the plate of the ladle 4 inches anda quar- 
rex, the breadth z andan haltfe. 


Baſe, 


The diameter of the bore of this ſmall 
peece is one inch anda quarrer, the height 
ofthe ſhor one inch and halfea quarter, the 
weight 5 ounces of iron and 8 of lead , the 
weight of the peece 200, the length 4 foot 
and a halfe , length of the ladle 4 inches, 

resbredth 2 inches, 

In all this Chapter IT have madethe ladle 
bur three diameters of the ſhort in length, 
and three fifth parts of the circumference: 
From the Carzonto the whole Culverine, 
lallow the charge of powder to be abour 
wodiameters of the peece : From the Cul- 
eringtothe Minnionthecharge to fill ewo 
uamerersand an halfe : All from the Mim- 
wor to. the Baſe, three diameters full of 


powder. 
S HAP, 
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CHAP. 35. 


of iron Ordnaxce, what quantity of powder 
to allow for therr loding. 


Fj: you muſt calculate a charge of 


powder for the ſaid iron peece, as if 

it had beena brafle peece, and in caſe 
you have not the weight of the ſaid iron 
pcece, you mult finde it as you are _— in 
Chap.z 1 of this book, when you have found 
as I have taught in Chap. 33, how much 
powder would load the ſame if it were of 
braſſe, then juſt rhree quarters ſo muchis 
ſufficient to load an iron peece. 

E xample, 

A braſſe Sakey of 1500 weight, requires 
foure pound, what will an iron Demiculve- 
ring of 2800 weight require, you ſhall finde 
that ſuch a Demiculvering of brafſe would 
have required 7 pound and an halfe as in 
Ehap. 32.astius, the Cube of the bore of 
a Saker, three inches and three quarters , 1s 
52730t the bqye of a Demiculvering foutc 
inches 


th 
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inches and a half is 912; then if 5213 re- 
quire foure pound , what wilt g 11:2 require 
(the cube of the Demiculvering) you thall 


finde fix pound 15 ounces, ſo much ſhall 
ſerve for a brafle peece , if ſo well forcified 


7 Þ as the Saker, the which we will likewiſe ex- 
amine, as 52173 (the cube of the Saker bore) 
of | 1570 91112, thecubeof the Demuieulvering | 
ic if fl Pore) ſo 1500, the weight of the Saker,is t© 
-afe | 25922che weight thar ſuch a Demiuculyering 
wn ſhould be of, chart burnerh ſtx pound L5 Oun- 
in <<s of powder: to finde whata Demiculve- 


and 10g of brafle of 28 hundred will require 
ach | {ay chus, if 2592 require fix pound 15 oun- 
ces, what will 2 800 aske? maltiply , and 
his} divide, and you ſhall finde7 pound $8 oun- 
ces; of which number you muſt rake three 
quarters for a charge for the ſaid Iron De- 
miculveriugz,being 5 pound tcn ounces a ſuf- 
ficient quantity to load ſucha peece wirhall. 
del A\1{o whar ever you finde inthe 34 Chap- 
auld | #7 for Brafle peeces, take three quarters 
« in| *2creof forrhecharge of your Iron peece, 
off 7! 1f benecr thar weight, 
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CHAP. 36. 


To know what quantity of powder fhould be | © 


allowed toa Peece n0! truly bored. 


Uppoſethe diameter of the mertall of Þ tif 
rhe Peece at the touch-hole be 16 in- I th 
ches., and thediameter of the bore five Þ wi 
and aquarter,the weight of the Peece 4850, | pa 
or as you may find by Chap.31. ſuchapeece Þ tc! 
you may find by the Rule of Proportion , in 
the 32 Chap. requires eleven pound for her 
duecharge, being neer two diameters of her 
bore in powder: by my Inſtrument ſpoken 
of before, I try whether ſhe be tiue bored, 
Fl and by the mark on the Tampton.at the end | 
on of thepike, I tind the ſole orbore to be one 
inch our of his place , or one inch from the 
middle of themettall, then Iconclude, that 
therthinneſt part of the metrtall, is inches 4 
three eight parts: and the thickeſt fide 6 
three eight parts: by which it appears that 
one fide 1s juſt rwo inches thicker thenthe | 
other ſice, as you may ſee plainly by this ti- 
gure, where the line divided being the dia- 
metcr; 
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meter ; every diviſion ſignifieth one inch ; 
the outward circle the our fide of the met- 
rall of the Peece; the inner circle ſignifieth 
the borer which you may ſeeto lye juſt one 
inch from his true center, of the out-moſt 
circle; how to calculate a charge for this 
Peece you ſhall preſently underſtand; you 
muft ſuppoſe as if this Peece were for- 
tified no more, but onely ſo much, as the 
thinmoſt part of the mertallis : which here 
will appeare to be 4 inches and three eight 
parts of an inch, and the half of the diame- 
ter you ſhall find by adding half,that of the 


XZ | 13 
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bore 2 five eight parts,to the aforeſaid num. 


ber.tobe juſt ſeveninches from A : the cen. 
ter of the bore in the figure to C the thin. 
neſt part of the mertall the whole diameter 
being 14: the ſecond diameter being found 
is the true diameter , which you muſt pro- 
portion your charge by : the former being 
16 inches, if the bore had been placed in the 
rrue center : Then as the cube of 16, isto 
the cube of 14, ſocleven pound of powder, 
( being the charge calculated before for a 
peece of .6 inches diameter) is to ſuch x 
chargeas ſhall ſuffice. | 


E xample. 


The Cube of 16s 4096, of 14: 2744, 
rhenas 4096,istO 11,10 2744.15 to 7 pound 
and almoſt 6 ounces, a ſufficient charge for 


ſucha falſe bored pecce. 
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CHAP. 37. 


How to 1:ake Cartreages for Ordnance, and 
how to jill them by help of an inch Rule, 
to ſo many pounds and ounces 


as you pleaſe. 


\O make your Cartredzes, take can- 
vas, ſuch as the powder will nor 


creep thorow,and let it be in bredrh 


(I mean thar peece of cloth wherewith you 


will make one Cartredze ). juſt three diame- 
ters of the Chamber of che Peece in bredth; 
and for the length you will finde it þy the 
filling of them, theſe being (ewed rogerher 
upon a mould ; which muſt bea very little 
leſſethen the diameter of the bore, anda- 
bour 4 diameter long , upon this you may 
make paper Cartredges alſo: when they are 
made; yea areto fill them by the helpe of 
thoſe rwo Tables following; the one ſhew- 
ing how much powder will fill one diameter 
ofthe bore of the Peece, and the other how 
far in height of an inch Rule you muſt fll 
with powdcr , to make cither one pound, 
rTWOo 
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two or three pound, as the title on the to 
will ſhew you: you may uſe that of theſe 
two ways, 4s ſtands beſt with yourconve- 
nience; and beſt behits your uſe; If youare 
to fill Cartredets tora Demicannon, and you 
finde that the Demicannon is able to beare 
two diameters of powder in herload,by this 
Table over againſt 6-inchesand an half De- 
micannen diameter : you ſhall finde cighr 
pound,eleven ounces and an half;to fill one 
diameter of the ſaid peece : the double of 
which is 17 pound and 7 ounces, fit charge 
for the peece. 

If you fill a Cartredze for a Saker with 
five pound of powder; ro know how ful! 5 
pound will make'it looke inthe ſecond Ta- 
ble, and firſt againſt three and three quar- 
ters Saker bore, you ſhall find 3 pound will 
fill 6 inches and 3 quarters ,in height of your 
Cartredze', and two pound more will fill 4 
inches,andan half, which being added to- 
gether, ſhews that your Carrreage is to be 
ficred juſt eleven inches , and one quarter 
for 5 pound. 
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Tofill Carteredges for Minion , 3 pound: 
look inthe ſecond Table, and in the Col: 
lume of 3 pound , you ſhall have ( right a- 
gainſt 3 inches and one quarter Minion bore) 
9 inches juſt, robe the height of the pow- 
derinthe Cartredge,torthe loading that Mi- 
nion 3 pound. 

To fill fora Demiculvering, which requi- 
reth 2 Diameters andan halt for his charge; 
look inthe firſt Table, right againſt 4 inches 
and an halfe, you ſhall find 2 pound 14 oun- 
ces; to fillone Diameter of the ſaid Gun: 
which being doubled maketh 5 pound and 
12 ounces,and one half Diameter alſo added 
tothar; makeththe Charge to be 7 pound 3 
Ounces. 

Now having fully thewed how to make 
powder, totry the ſtrength of powder , to 
know what ſhot and powder is mcet for e- 
very Peece : to finde whether the Peecebe 
true bore or nor, to load a peece with cil- 
cretionif not true bored: to make the dil- 
part: and alſo ro know the difference be- 
tween Ironand Brafſe pecces: I ſhall come 
to touch how to make a good ſhot , cithet 
at point blank , or at randon ; with as much 
calc andplainneſs,as cyer was before taught 
by any whatſocyer., C Har. 
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Row-14 give lewell with a pecce of Ordnance;. 
1nitemdhe(# ſhot at any mark dſrigned, | 
nic." 13; within, poimt.blank. © : 
FIST 353 10 5 : JCF 1 
FN Ft your, diſpart on- the Mwuſſell, ring, 
wy juſt over, the center of the mouth of 
Mabe prece,;- which.you may beſt doe; 
bypurting a ſtick acrofſethe bore ; and divi-- 
dng:it into-gwo equall parts , then with-4; 
wyyyb line hanging oycr-che mouth of the- 
Peece, being guided by rhe divided tick,: 
1Qw{hall-havea good -ayme, wherero ſer 
jake | you! diip8r;, this being done, £0 tothe Baſe- 
, to ring, itche,Peece be true. bored;-thenfinde 
Ir e- ant which 4s rhe higheſt part, and middle of 
ebe [|thaprinp, bytyfrhePecce be not true bored, 
Cif- Yiheafigde which part of the Baſe ring,is juſt: 
 diſ- | &er.the;Cylinger ; and rake that for your' 
e be- (iiveling;, When. you have found our both 
ome [ths Dilparty and placed ir , and alſo found. 
icher [ap poinr in he Baſe ring 45 to anſwer it, - 
auch ['eg. makes foune yery ſmall mark on the 
ught d 6 a Baſe 
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2 The Artof Gunnery, 
Baſe ring in that place ,, hold your head a- 
bout two foot from the Baſe ring, andthere 
you may beſt obſerve , as the Pecce1s tra- 
viſſirg , when youare ina direct line with 
the Mark, this being done, give one of your 
' 0921 Matrofſes order, to raiſe, and'fall the Peect 
3 86." with his Hand-ſpike, as you fhall appoint 
876 him,untillyoucan' holding your head about 
| two foot from the Breech of the peece) 
| with your eye perceive the marke ar thy 
W Baſe ring, and the top of the Diſpare in a 
F dire& line with che Marke you muſt ſhoat 
at : at thar inſtant ſtop the motion of the 
n Peece witha Coyne, that it way remains 
þp you have directed it: Then prime the Pecce 
4400 and give fire, 
Before you place on your Diſpart, you. 
areto obſerve whe:herthe ground belevel, 
on which the wheeles of the Gun ſtand, it 
he of! they are not one higherthen che other: If 


{ the Trunnions are placed juſt over the Ax: 
j' treeof the Wheeles or not : Whethier one 
Wy Trunnion lye higher on the Carciagethen 
#, $M the other : Whecher the Gun berruly: pla- 
Fr bh ced inthecarriage or not , I mean-not ſwer» 


ving-moreto one {ide then the other: Whes 
ther the ſaid Carriage be truly madeor nor: 
And 


The Art of Gutedty, » 
And laſtly , whether the Axtree be placed 
jaft aex0 erhe Tatringe or not. , 


How the Carriage of a Bette ſhould be made. 


"Meafiite hE length of the Cylindet of 
theBote, andonice arndari healferRat leagrh 
ſhould be the length of the Carriage:' Alſo 
meaſure che Dittnetef of the bore of the 
Peece, the Plinks-oughit robe foure of thoſe 
Diamerers in depth ar thEftoreend , inthe 

iddlc three and an halfe , and at the end 

ﬆ efiegroundrwo andan halfe, alſo chey 
dttght 10 be in thickneſſe one Diameted: 
The whettes ſho2ld be one hatffethe Ieiget 
of the Pecce'm hreighr, rhe Sakerand Minn 
6n wheels maſt exceedrhe former by one 
rwelfth part ; the Faucon and Fauconet, by 
onef1xr part. 1 2 
'ttyon finde:char the ground is nor fevet, 
dnwhich your Peece ftands, and chat one 
wheele is higher then the ocher, and the 
Trugnionhs out of due place, rhePeece nor 
lying rruly'in che Carriage, andchacaltonor 


I ruty made; youmutt get cheferhingsainen- 


ded, or elſe never looke for good fetvice 
frorii firetra Gun, being fo ill planted. 
a 2 CHAP. 
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How if the firſt ſhot .(by reaſog of ſame. {qult 
ſpoken of nb laſt. c refs 4 be carry, - 
. zothe right, 07 ths or over, or n+.) 
 aerthe Mark, to end = 
in the wy the - — 
next for. 


od 


if. 


k ® #7 
o e . 4 & N W | 


Frer you have made one has, and 
A finde the Peece carry: Juſt over the 
Marke, then docall as hath been be: 
fore raughtagain, and whenas yourPcece 
10k hes directly againſt the Marke, obſerve how 
WH much the laſt firock of the ſhot is above, 
| Fi ' the Marke, ſo much longer make your Diſ: 
[1% Fl Fart, thatthe top of it may be.juſt ſcen from 
! the Britch of the pecce in adiredt line with 
j the ſtrock of rhe ſhor, when ir. is of this 
ia length, then. levell your Peece with this 


2 BY: new Di! part, tothe affigned Marke; Giyc 
4 Thi fire,, and without doubt it will ſtrike” the | 
WR | ſame. | 


$ | Tf rhe firſt ſhot had ſtruck under the Matk 
(8136 echen 


TE 
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wn | 4 
then bring the.Pecce in all poinrsas before 
to paſſe, markt how' mueh oF tie Diſpart is 
over the ſtrock of the ſhor, and cur it juſt ſo 
thorr, as being at rhebricch/you-may difcern 
the top of it, the marke-on the Baſe ting; 
and the ſtrock of 'the ſhot in a right line, 
when you perceive it is of ſuch alengrh,le- 
vell the peecerothe afligned markeas at the 

firſt, then primeand give fire, 

Tt chef ſhot had ſtruck on the right 
hand of the Marke, to mend:it, youmult le- 
vell the Peece as formerly, you ſtanding be- 
hinde the brirch of the Peece;, obſervethe 
ſtrock of the ſhot over the Diſparr, thar pare 
of the Baſering as you ar ria inſtant looke 
overin a right line towardsrhe Diſpart, and 
the ſtrock of the thor, ſer up in that placea 
pin with a little ſoft wax on the Batering, 
ſy chis pin will be in a right line with the 
Difpart and frvck of the ſhot: this being 
done;levell yourPecce ro the Markeafhgn- 
ed, by this p\and wrote and wichourt 
queſtion you will makea faire ſhot, 

For when you levell by the mettall of 
the baſe ring where the pin1splaced andthe 
matke, the peece ſtancing ar tht direRion, 
lookeover theropot the Diſparc,: froffikhe 

: a 3 zotch 


_. 
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adtch in the Baſe ring , and you ſhall inde 
the peece to liejuſt ſo muchraghe lefr,as the 
former ſhot ſtxyck tothe right from the a(- 
ſigned marke,which ſnould in all likelyhood 
now. ſtrike che marke. - I 
But it the ſhothe both wide and coo lov, 
then you muſt ufe both diregiens above 
taught, to. make the next ſhot : Firſt reu- 
laethe Diſparc by cutting it ſhorter, accor- 
ding asthe ſhots marke is laywerthen rhe al- 
ſigned Marke , when this is done , then 
' proceed to my directions ro mead ſhooting 
wide, Theſe things done withcare and di- 
l:igence, cannot chooſe but menda bad ſhot, 
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of the Cunners Quadrant, which is to be uſed 
iz ſhooting at Randon., and what 
* port.on the Degregaf. 4 
Hadraiit &.. ... 


OU are to underſtand that every 
Cucle great anc ſmall is divided in- 

= to ,6v Degrees , the. caſe of tha 
j- 
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divifionts, b:cauſe the Sun wakeih is mo- 
tion in litcle more then 365 dayes, through 
the Zogeack or twelve Celeſtial Signes, 
which is a Yeare; now 360 is the nexteven 
number that can be divided 1uto quarters 
and halfe quarters, fit for uſe , and the Sun 
dividing his Circle rhus, does give example 
10 all Mathematicians to divide all accor- 
dingly, a quarter of which Circle we call g 
Quadrant, containing go Degrees , you 
maſt have a ruler faſfencd ro one fide of 
ſuch a quartcr of a Circle or Quacrant, thar 
muſt be put within the concave of the Peece, 
with a piece of Icad at che end ,, to-make the 
ſaid rule lie cloſe totne bottome of the mer+ 
tall within, che Quadrant hanging without, 
by the plumb-lir.c you ſhall ind how many 
of thoſc Degrees the Pecce is elevated unto, 


| and the Quadrant beiag thus placed , you 


may mount the Pcece.co what Degree y 
fall finde fic to ſhoot by. 

I will nor make aay figur” of 1 Quadrant; 
or give other directions for the making of 
it, becauſe they which want oae may buy it 
in divers places in Lozd'z, but will proceed 
toteachthe uſe thereof in Gunnery. 


Every onetiuat will kk: to ſhoot at Ran? 
don, 


8 The Artof Gunnery. 
don, muſt. draw his Pecce into a level! 
ground, where firſt ſhooting levell, he muſt 
obſerve-that diſtance in feer or paces , then 
mouut his Peece ro one Degree, and marke 
where that ſhall graze: thus ftinde the di- 
ſtance of every Degree, from the levell ro 
the 10", Degree, and by theſe diſtances 
make a Table, to which annex the Degrees 
againſt rhe diſtances, by which” Fable you 
may uſing the Arr of proportion ) finde 
how far another Pecce will convey her ſhot 
trom Degree, tro Degree: Bur in cafe you 
cannot have liberty, nor pouder to doe 
all the aforeſaid , I will tell, you what 1 
have -done my felfe , our of a Saker cight 
foot long, loded with three pound of pou- 
der,at rhe firſt ſhoot being ane degree moun- 
rure, it conveyed her ſhot 375 yards, or 225 
paces : the next ſhot was at five Degrees 
Randon, at which mounture ſhee-conveyed 
416 paces, and the next tryall wasar ſeven 
Degrees mounture, the Randon produced 
505 paces, the Jaſt rryall was atten Degrees, 
which conveyed 630 paces, five foot to 
a Pace, - | | 
Whilſt T made theſe ſhots I. Joded the 
Peecemy ſelfe with loole poucer exattly 
Ions wey- 


vel 
uſt 
hen 
rkr 
di- 
| to 
\CCS 
recs 
yOu 
nde 
hot 
you 
doc 
at 1 
light 
)OU- 
)Un- 
225 
rees 
yed 
ven 
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wryecd., and- weyed the-wag,. allo: bear 
down the ſaid-wad with ifotre ftroaksy. fo 


necre as. [:could with: the.ſame' ſtrength T 
didrhe:rime:bcfore, atfo | let the Peect coo! 
of irſclfc, fteying abovo haltean haure be- 
twixt eachthor, 1pur no-wad after chebul- 
der- becauſe the Peece was: mounted, :l.am 
Jureaf I hadi nor takenalt this:care , -Lſhould 
nor. have profucd by all cheſe ſhots; When 
theſe were miade , [-rryed: the ſtrengrhbrof 
the pouder ,. the wich. T caretnlijn:notei 
down , allo I kept {omeot ir to compare a- 
glin,when,I ſhould haveorher pouder,rheſc 
tings I wauld adviſe every one toobſerve, 
That. meanerh to be cunniog tn: fnooting- at 
Randon. Goat 5 26 03079 
It is the duty of a Maſter'Gunnerof a 
Town or Fort; ro drawan exact delcyiprion 
of the laid Garritqn, andof every object as 
lyetn.neer his Works within the reach af 
his Guns, by which means; he ſhall nor. be 
troubled to rake the diſtance , but be ready 
atall times to know the diſtance by his Map: 
then after he hath made one for, he by the 
Rule of Proportion may be able to make ano- 
ther ſhot to any Giſtance he plcaſerh,exaple, 
ſuppoſel find thed:iſtance by my Map ivhere 
| the 


my, a 


10 The Art of Gunnery. 
the firſt ſhot grazed , ro be 70g paces; the 
mounture of rhePeece being foure cegrees, 
how much muſt I mount the pecce tocon- 
vey her ſhot goo paces, you mult proporti- 
on thcle diſtances of Randonro thote in my 
Table, ſay, if 407 paces require 370 paces, 
(as the Table hath it at foure Degrees of 
Randon) what number to be found inthe 
Table, againſt that Degree which I muſt 
mount the Peece unto will gco require, 
Multiply and divide,and you ſhall tinde 473 
which number is not to be found inthe Ta- 
ble, but the next lefſe is 461, againſt fix 
Degrees, and the next greater number is 
505 ,againſt ſeven Degrees, the difference 
berween theſe rwo numbers is 44, which 
ſhew thar the Peece muſt be mounted at 
fix Degrees and one third part , for to reach 
the diſtance of goo paces, becauſe 461 is 12 
leſſe then 473, it being one chird partalmoſt 
of 44 the difference. 


j 
Heze 
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HercT picſcnt unto your view the Table 


of Randons which I made by my ownob- 


ſervation , deftring e- 
very one if itbe poſh- 
ble he can get poder, 
to make one by his 
own Experience , and 
alwayes remember to 
keepiome of theſame 
Gunpouder to try its 
proportion , as I have 
taught in the 16 Chap. 
with any other pou- 
der that Fromunk » he 
ſhall haye occaſion to 
uſe, for this is one of 


| Deerees.] Randon F, 


| 


{ 


t 
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225 
| 274 
323 
370 
416 
461 
505 
54S 
589 


01. 9 


—  _______ 


| 
| 


the excellenteſt propertics that belong to 
2 Gunner, and without this knowledge he 
ſhall neverbe able ro make good ſhot, be- 
cauſe atthctime of a Leaguce he muſt ofien 
change hjs pouder, at ſuch a time I have had 
nine pqund af ane forr,as goodas 15 ofano- 
ther ſort , ashorh by thaoting, and by my 
Inſtrumenz I have experimented. 


Cuny. 
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How to make an effeFuall Gor out ir 4 
Peece of Ordnance at Randon, 


Lad 


Very one that hath charge of a a Gun, 
muſt at one time orother ohtein leave 
of his ſuperiovrs, to make rwoor three 
ſhots ar leaſt our of' his ſaid Peece, andmet- 
ſuring the diſtance from the Plarformo the 
firſt graze of the ſhor, you mult apply ir to 
my Table, and by the Rule of Proportion, as 
inthelaſt Chopter, tinde what Degree you 
ſhall need romount the Gun for'any ether 
ſhot ar another time when you Thall tave OC- 
cafion. 
Firſt, When you cone to your "41 ſet 
your Boudge barrel on the wind hand there- 
bf and cauſh ng oneof y your Marrofles tg hold 
the ameaſlope, thruſt' your Ladle into'the 
ſame, filling ir full of pouder, and chen-ſtrick 
it with a Ruler, (for by ſo doing, you may 
know jult how many pounds and ounces 
you load your peece withall ) then fixing 
y Our 
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your ghumb- juſt 'unger the ſtaffe of the La- 
gle, thruftrha ſamghome.ro.the ,Chamber 
of thig Paece where!the poudenlyerh, turns 
ing-che Ladle ſo,-as;your thumb be directly 
aboverhc ſtaffe, andin ſo doing, the pouter 
willempryic 4 ſelfc-oyrof, the Ladlecleanly, 
then dxawjng our youb Ladle. with theTam, 
a5-he @rherend of char ftaffe, thruſt 
Fs; the-pouder,, cauſing. your, affifiant ro 
DO his:f ager,orchambcloſe an the rouch- 
hotr, rh4n-raking.a cloſe round wad of hey, 
gr ungwiſted:rope thruſt in the ſame wich 
your Ranmer heag| that is.0n the Spunge 
ltaffe; (for; it you ſhonld doe ic with that on 
he Tad Ji x Nl ſoon looſenche plate of 
wigh is give three. or foure 
Kar ents S,3,nen you havechus done pur 
nthebullee wichour any wad, becauſe the 
emyſtbe elevated, . .- 
If you c 86 your peece with Caned, 
oh guntthebeſt way; providing, 
thar ale] ES held: the, ike-quantiry 
of, 0P FE, they beall. of one. thickneſle , 
atherwale 200 ſhalt tinde much. deceit in 
ſhoortng : {ſir it a lircle in rhar place , which 
muſt be conveyed under the couch- hole; 
then pur it home with the end of the Ram- 
mer 
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mer, and afterwards put honic t&6it-4 $604 
wad, rhen turn inthe ſhot, the Peece be 
foaded, as Thave twghtyon, wake the d:- 
ſtance to the mark, by ſuch means T reach 
in the 59 Chapter of this Book: ard Hob. 
ſerve, how many degrees the platfort, is 
either higher , or tower, then your niatke 
wich your Quadrant: afte? you have dont 
thus; andcalculated whae degree 'youttiul 
mounrtthe Gununto ,' toreach chemiark ; if 
the ſaid mark be under the plarfotrit;- ſub- 
tra the profundity , our of thedegrees of 
randon, but if rhe fard mark be higher then 
the platform ,add the degree of that altirnde, 
tothe degrees of Randon: and at theſe cot. 
rected degrees, mount your Perce: by put 
ting the Ruler of the Quadrant, into the 
mouth of your peece,markmg diltgerttly nn- 
till the plumb-line, which proceedeth fron 
che center of your Quedrant., cut thoſe'de- 
gercesand parts of adegree (unto whitch you 
arc ro-mount the Gun) m the Citcurnfe- 
rence; Make your ſhot, for without queſti- 
6n, you may either ſtrike or come very necr 
the mark. 


#FXx- 
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Example. 
Suppoſe that when'you make- trial of 


your Gun, as is fpoken of inthe beginnt 


of this Chapter, you finde tharar (even de- 
grees of Randon vpon a levell ground, rhe 
ſhot is conveyed 700 paces, you being cal- 
led out upon fervice againſt a Cite, orother 
Fort, and beingapponnted to play your Gum 
towards it, you alſo finding 'ir ro 

point-blank ; the diſtance bemg 5 60-paces 
Jſorhar the ſatd place is lower then where 
you muſt plant your Gun , by one degree, 
and'one fixt/part, rhen to know rhe-degrees 
of mountnre, ſay, as 500 paces ( beingthe 


; | range of ſevendegrees , our of your Gun 


formerly) is ro-505, (the diftance of Ran- 
don found in-my Table of Ranges for ſe- 
ven- degrees) fo 560 ( the diſtance ro the 
mark) 15t0/404; this number is tobe found 
inthe Table or threneereſt number nano it ; 


and againſt that che degrees: the parrs ofthe 


degrees muſt alſo be found, by ſubcraRin 
the neereſt lefle number, our of the necre 
great number:thus lookinginthe-Table rhe 
nrereſt lefle nut berts 370,the neereſt grea- 
cr 
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rer 416: one ſubtracted from the other the 
difference will be '46:::444 diftereth from 
416 bur 12 parts, which 1sa little above one 
QEITREs ſo that your,degree-of Randon'is 
oure and. three quarters ,, or; five, lack one; 
(tarrer.;, becauſe the mark is lowerthen rhe; 
plarform, ſubtrae one degree ang one (ixt: 
parc,or-ten; minures,ous of, four degrees, an 
three quarters; 07:45 minutes.;, and the.re-' 
mayn is three degrees and. 35 minutes, the, 
true height, to which your peece. muſt be e., 
levared, zo reach the mark. . * {1.0 


nn d 4 - CO ”* #- 


If the ſhot grazecithe 


& 


. Suppoſe the. ſhot. graze over the marke 
20 paces, ſubtract this 20. out of 560 the 


Ss 


the 
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diſtance, and mount the next (hor according 


as if the marke were bur 540 paces diſtant. 

IF 20 paces ſhort, make the next ſhot ar 
580 paces, I mean at thar degree that will 
reach ſo far. 


FIITITEETTLEFILEIAIEEEEEY 
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How to make another ſort of Inſlrument, called 
the Gunners Rule : which will ſ:rwve 19 
elevate a Pcece of Ordnance, with 
more facility then the Gi 

urs Quadrant, 


Ecauſe the Quadtant afore mentioned 
cannot be convet. ently u uſed ar all 
times, forifthe winCe be high, you 
will have ver y much .doetomakerh 1eplum- 
met ſtand ſtill, beſides , It 184 greattrouble 
to take the profundiry of a valley, and the 
altirude of a hill, when the marke is nor le- 
vell, alſo in tic! 1d ſervice you cannot uſe it, 
(bur onely : 1aLe eaguer or out of a Ga wriſon 
when it 15 bele:gured) the plumb-line is 0- 
verlorg before-it frands till; ro remedy all 
b Lis 
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this, the Gunners Rule was invented , the 
figure whereof you may {ce in the following 
page. This rule muſt be ſome 10, 12,0r 14, 
inches lon?2, according as the Gun w il] re- 
Quite, it muir have a Jong flir down the 
mide Ae thereof, dividing it almoſt into two 
but onely Þ eld rogether by a licrle peeceat 
the hcad and the foot, which muſt be Ci1Cu- 
Jar according to your Gun. as you may | ec 
inthe figure , where the Inſtrument i 1s CE- 
ſcribed ſtanding upon the bricch of a peece 
of Ordnance: i in the niicale of the ſmall and 
narrow fiir you muſt place a lute ſtring, and 
upon that a beade, which you may move 
up and down at pleaſure, or if vou cannot 
gct a lute ſtring, you may uſe a good rhrid 
inſtcad thereof; this bead muſt be ſerto ſuch 
an incl1, as you kinde is agrecable ro ſuch a 
degree, that you muſt mounr your Gun un- 
ro, "in his ttgure, the beads ar foure inches 
and halfea quarter: on onefidethe lit mult 
be placed a divifion of Ir:ches and quarcers 
ortenths of Inches, on the other ſide muſt 
he placed the Degrees aud Minutes, when 
you {hall indeby rthelengtn of your Gun, 
how many Inches and parts goes to wake 
one Degree. It you make this Ruler for 
ONC 
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one onely Gun, then you may placeon the 
Degrees, butif for divers Ordnances, then 
you muſt nor figure the ſame, for the de- 


grees once placed on, can ſcrve burtor one 
Gun, 


2808 aphlorgantronenionts 


CunapP., 43. 


How to divide the Gunners Rule into 
Degrees , by helpe of a 
Table. 


onely, I will here reach you to divide 

the oppoſite ſ1de ( tothar divided into: 
Inchesand tenth parts of Inches, that is c- 
very Inchdivided into ten equall parts) into 
Degrees by the Table following, which Ta- 
bleis divided into 10 Columes for the ten 
degrees, and r1ght before this diviſion 1s the | 
length of the Gun ſer down, which you 
muſtenterthe Table withall,and juſt againſt 
it you ſhall havein how many Inches and 
parts of an Inch doe make one degree, rwo 
degrees,threedegrees,and ſo toten degrees. 


It 


|| you make your Ruler for one Gun 
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one onely Gun, then you may place on the 
Degrees, but if for divers Ordnances, then 
you muſt nor figure the ſame, for the de- 


grees once placed on, can ſcrve burtor one 
Gun. 
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How to divide the Gunners Rule into 
Degrees, by helpe of a 
Table. 


J: you make your Ruler for one Gun 


onely, I will here reach you to divide 
the oppoſite ſide ( tothar divided into: 
Inches and tenth parts of Inches, that is e- 


very Inchdivided into ten equall parts) into 


Degrees by the Table following, which Ta- 


bleis divided into 10 Columes for the ten 


degrees, and right before this diviſion 1s the | 


length of the Gun ſer down, which you 
muſtenterthe Table withall,and juſt againſt 
it you ſhall havein how many Inches and 
parts of an Inch doe make one degree, rwo 


degrees, threedegrees,and ſo toten degrees. 


It 


T he: 


ATaBL 


GHUHUNCCS . 
foOt 


The length of the 
5 Footlovg. 
5 Foot and an ha 
6 Foot long. 
65 Foot and an hz 
7 Foot lony, 


| 7 Foot andan he: 


$ Foot long. 


$ Foot and an h: 
9 Foot long. 


9 Foot and an h: 


'[10 Foot long. 


10 Foot andant 
11 Foot long. 

[11 Foot andant 
12 Foot long. _ 
[112 Footand an 
13 Footlong, 

13 Foot and an 


14 Foot Jong. _ 


| : 
J 7 4p Moos ai "RRP n 0s PET CEN — 


ABLE by which you may place the Degreeson the 


unners Rule , fitting it for any Pecce from five foot long to fourteen: 
toot long, and by help of which any Peece may be levelled 
to any degree withour the helpe of a Quadrant, 
Ruler, orany other Geometricall 
Inſtrument whatſoever. 


A 


1th of the Peece. \1 deg.|2 deg.\3 deg.\4 deg. 5 deg.|6 dep. 7 deg.\$ 4x9 deg. 10deg. 
og. t 31> ay Us un ws T 198 2219 25 10 28 
and an halfe. j1 14/2 28|3 42'q 56l5 7016 8&4l7 999 1210 26 11 4o| 
oNg. t 22|3 4&4[3 664 8816 Ion7 38|8 5819 7811 812 29} 
and an halfe, |1 36]2 72/4 85 446 80'S 1719 53/10 89/2 25,13 63 
ono, Lt 47]Þ» 944 41s 887 35S B2jro 3ejtr 77113 24/14 73 
ndan halfe, {1 F8[2 14|4 7116 28/7 859 42jto 9912 57114 14115 71 
ong. 1 6813 36/5 46 728 4010 $[1T 7613 44/15 12/16 83] 
ind an halfe, )! 793 58/5 37/7 16/8 g510 74/12 53134 32|16 12/17 92 
ong. [1,89 I2 795 687 589 4711 37113 27/15 IS I7 8/18 98]. 
ind an halfe, |2 of4 os ©|6 | ofio oft2 1oſ14 2j16 3118 4qj2o 4 
long. 2 1oſ4 2076 30]8 40/10 30,13 61114 7316 84j18 g6|:1 8 
2ndan halfe, |\2__21]4 4116 69/8 88/11 8113 28|15 48[17 68|19 89/22 To 
long. 2 31j4 626 93/9 24/11 5613 88/16 20|18 51]20 $2423 14 
and an halfe. |2 42/4 84/7 26/9 68|12 1014 53116 g5[19 37[21 $0124 21 

long. |» 53]5 6[7__ 59jto 1712 65\15 1817 71]20 25122 78/25 3 

and an halfe, |> 63/5 26/7 8910 52/13 15/15 78018 qij2t 4123 67/26 33 

long, 2 74\5 48]8 22/10 g6[13 79/16 44/19 44:T 92/24 68/27 40 
and an halfe. " 84/5 68]8 52jrr 36114 2027 4[19 $$]22 72/25 56128 42 

long. 2 = S5'II B8oll4-7517 70|20 65123 60126 56,29 53 


Place this Table in folio 20, little b.. 
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If your Gun be 12 foot long, two inches, 
and 5; hundred parts of an inch doth make 
one degree, five inches, and fix parts, (if the 
inch were divided into 100) maketh two 
degrees,&c. For I told youbefore, that you 
mult divide your inch into ten parts, and for 
more exacneſle, ſuppoſe every one of thoſe 
10 parts to be divided into ten more, which 
maketh 100, all thoſe parts ſet downinthe 

. Table, axe ſuch parts. | 


Eheb$$$4 $$44$3$b$$$4y3 dy 333330 
CHaP. 44, 


How to give levell to a peece of Ordnance, 
with the Gunners Rule , at any de- 
gree of Randon, 


T& peece being loded inall points, 
as is before raught, and you al- 
ſo having brought rhe peece in 
a right line with the marke , the Diſparr 
being placed upon the mullle ring , place 
your Ruler upon the baſe ring , and ha- 
ving before all this, taken rhe diſtance ro 
the marke, and found it to be 461 yards: 
the fixſt ſhot you made out of thar peece for 


bÞ 3 pra- 
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practice conveyed her ſhot 274. yards, at 
two degrees mounture, according r0 the 
rules beforeraught, a6r yards will require 
{1x degrees mounture, then to fiade by this 
Table how many inches, and hundreth 
parts of an inch, {1x degrees will require, 
looke in the latt Table, finding on the lefc 
hand, inthe firſt colume the jenorh of the 
pecce 12 foot juſt, under fix degrees | in rhe 
common angle you ſhall find 15 inches, and 
18.100 par: $ of aninch, which known, I 
ſet rhe bead thatis on the ſtring in rhe flir to 
15 inches, and 13 parts, if the inchbedivi- 
ded! __ 100, and cauſe rhe peeceto be mo- 
ved cirher higher or lower, untill you ſce 
the bead , the top of the diſparr and rhe 
markc allin one line, ſtop the peece ar that 
poſition w ich a coyn, prime and give fire. 
It you would thoot by the mecrall of rhe 
yeece withouta diſpart, ſubcract che length 
of rhe {aid diſpart, our of the inches found 
in the Table , andthe remainer mount your 
peece unto : if the dif {part had beene three 
inches long, that taken out of = inches 
found in the Table being 15. 28100. will 
leave 12.19-1c0. to which iigdebns the Rule 
wichouta "ang oumulſt mount the peece. 


CHar. 


AA BABADD 
CHAP. 45. 


. How to make uſe of the laſl Table, to give 
levell to a Pecce of Ordnance withort 
the Gunners Rule. 


F you have not'a Ruternor Quadrant, 

and would make a ſhot juſt at hive ac- 

grees elevation, looke in the Table, and 
ftindethe length of the peece, whichadnut 
to benine foot and an halfe, right again{l 
this, in the angle under five degrees; You 
ſhall have ten inch es, tO be thelengthofany 
ſtreight ſtick, w hich you may ſe: upon the 
baſe ring, and levell over the cop of the { {aid 
ſtick, aSif it had been thebead in the Ruler, 
thus you may pertorme as much as wich che 
Ruler, if vou will have no diſpart upon the 
peece, take it off, and lay it with theafore- 
laid ſtick, from which cut off irs jult length, 
the remainer you may uic upon the baſe 
ring, for when you have therop of it, rhe 
merrall ofthe mu {{lering, and che markein 
a right line, you cannot faile of mk! og 
ZIOC 
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Zood ſhot. If rhediſpart in this pecce were 
Lwo inches and an halfe , this cur from the 
lengrh of ten inches, the number found in 
the Table.there will be left ſeven inches and 
an halfe, tor che lengrh of the ſtick , ro be 
ſet on the baſe ring, to levell the peece with- 
Our a ciſpart. 


$880038 00 8000800808800 008 


CHAP, 46. 


How to make a ſhot at the enemies lights 
inthe darke night, 


| Hen you ſhall have occaſion to 
\ / \ j jhoor ata light ſeene in the nighr 
time, diſpart your peece with a 
lighted and unflaming wax candle, or with 
a hghred peece of match, that you may ſee 
by the light of che fire in the ſaid Gun- 
match , to lay the middle and upmoſt part 
of the metral, at the tayle of the peece; the 
top of the match, and the markein one line, 
when this is done, give fire. 


Crap. 
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CHAP. 47. 


How to make a perfect ſhot in a darke 
night, at any marke that may be 
ſeen in the day time, with- 
in the reach of 
the Peece. 


N the day time mount your pecce (as 

you are before directed)to reach the ap- 

pointed marke, and art that time place 
the mouth or concavity of the peece right 
upon the ſaid marke, then pur the rulerthat 
is fixed tothe Quadrant into the mouth of 
the peece, note what degree is touched in 
the Quadrant by the plumib-line , and ſer it 
down in writing, orelſe keepe it in memory, 
after that, ler fall a lineand plummet down 


'to the ground, from the middle part of the 


mouth of the peece , 1n the place where the 
plummer, toucheth the plarforme make a 
marke, then carry your line and pluminer 
tothe breech of the peece,and let it hang to 
the ground , from the middle part of rhe 
breech, 
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breech, there alſo where it toucheth the 
ground orplatformie likewiſe make another 
marke: betweeneach , oftheſemarks draw a 
line, and continue thar line above two yards 
beyond each marke, th's ſhall be called the 
line ofdire&tion. Now when you will ſhoor 
in a darke night with that peece at the ſame 
marke; charge the peece with the fame 
quantity of pouder ; as you did when you 
found by experience that ſuch a degree w-b 

ou now mutt mount by, did hit the mark, 
and alſo with the like weight of ſhot, then 
bring your gun upon the line of direction, 
ſo that the middle of the mouth of your 
peece, and middle of the breech may be juſt 
overit,which you may bring to paſſe by help 
of the plummet , when this is done, elevate 
the peece ſo muchby the Quadrant , as you 
didinthe day time, and without queſtion 
ſheewill reach the markeas defore. 
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C 1A H. 48. 


How to make a perfect ſhot at a company of 
horſmen, 07 ſoot? ef, pa SING by the place 
where Ordnance ao lye upon a level 
gronnd, and alſo to make a go9d 


ſhot at a ſhip ſayling up a 


River. 


Hen any — or fFOOtmen 
ſhall paſſeby a place where agreac 
peece of Artillery tak lye , the 
Gunner muſt charge tne pecce before-hand, 
with good powder, and fit ſhot , to this end 
thar the pecce may goe off ſo ſoone as fire is 
put to the ſame : allo the Gunner in this 
caſe mult lay his Gun truly diſparred upon 
a levell ground, right againſt ſome marke in 
their way, as againſt ſome tree, buſh, or hil- 
lock. and beſt of allif it be upon ſome turn- 
ing way, becaule in ſuch a place they cannot. 
depart very quickly , and when the ſaid 
horſmen or tootmen, ſnall come neere unto 
that marke , or be in the turning way, the 
GuN- 
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Gunner muſt diſcharge his ſaid peece ax 
them : Likewiſe when a Gunner will ſnoot 
ata ſhip ſayling inariver , he ought to plant 
his peece towards aclond or {ome evident 
marke on the other fide theriver, and give 
fire to his peece when the forepart of the 
Ship ſhall begin to be between the mouth 
of the peeceand the marke. 


BS A SS BBApa 


CHaP. 49. 


How to cauſe that the ſame quantity both of 
ponder and ſhot, diſcharged out of 
the ſame Peece, ſhall carry 
cloſe or more ſcat- 
tering, 


Aſter Fohn Bate in his Booke of 
MI ona ſayth, Take the 

quantity ofa peaſe of Opinm , and 
charge iramonegſt thecaſe ſhort, and it will 
make the ſaid caſe ſhot fly cloſer rogether, 
then otherwiſe it would , this Maſter Bate 
ſayrth,helearned ofa Seaman, who had made 
rriall hereof, as he ſayes , and unto whom 


Malſtcr 


| 
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Maſter Bate {old ſome for that purpoſe, iris 
very probable, for Opium is of a congealing 
rt # and fixativenature. 


© | $8381 80800800088)eg00eanmy 
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How 4 ſhot which ſticketh faſt within the con- 
p cavity of a Peece, that it cannot be ariven 
home unto the powder , may be ſhot 
out without danger to the 
Gunner, or hurt to 
the Peece. 


Hena peece of Artillery is char- 
ged with ftuch a Shor, as will nor 
bedriven home unto the powder, 

then the Gunner to ſave this peece from 
of © breaking, muſt ſoimbaſe rhe mourh there- 
ie iſ of, thar faire water for two or three dayes, 
id I being pur in at the rouch hole, ar ſeverall 
ll FW times may run outintoa veſſcllſer underthe 
1, | mouth ofthe Gun, to fave all the Salr Peeter 
te I that wasinthe powder, when theſe things 
le |Þþ are done, the Gunner muſt prime the peece 
m Þ} and put ſo much in at the touch-hole, as 
gy will 
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will ſerve to drive out the ſhot. But when 
a ruſty ſhot hath for a long time ſtuck faſt 
within the peece , put ſtrong Vineger in 
the mouth of the peece, and with the ram- 
mer ſtrike the ſhor till ir doemove, then 
poure the Vineger out again , if it havc 
ſoaked through the powder , then prime 
witha little treth powder , and give fire, if 
the Vineger could not paſſe by the ſhort a- 
mongſt the powder, then moyſten the ſaid 
powder with ſome water or Vincger, when 


itis yet danke and moyſt , primethe touch- } 


hole with good powder, and give fire, 


FTTETTEELEIEITEELITILIEEED: 
CHAP. SI, 


A merry conceit, how to charge a Peeeceof 
ordnance without Gun-powder. 


his may be done with airc and watcr 

onely, having pur cold water into 

the concavity of rhe pecce , filling 

one quarter of rhe Cylinder , purin after it 
a Tampion of wood as long as broad, per- 
fectly made to fit the pecce, with an byies 
ClOAti 
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cloati abour ir, doubled either more or lefle, 
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that it might be two mens ſtrength to put it 
home, this done, put in the ſhor, clevare the 
eccea little, and makea firc under the hin- 
der part thereof, the rouch-hole being very 
clole ſtopped , then pur the ſpunge of the 
peece in oyle, and wer all the Cylinder of 
the peece with oyle, that it may paſſe our 
the 2libber : for when the fire harh.rarified 
the water, it will burſt out ſuddenly. The 
experiment which we have in long Trunks 


O 
ſhooring our pellars withaire onely,proveth 


thisa Sa CA Vu F 
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| 4 Peece of Oranance at one ſelfe ſame ofognt® 
0n, and towards oxe ſelfe ſame place, with 
ihe l, he guantity of powder and ſhot, d:ſ- 
charged fevorel times , what 


l 
YAnCTES it w1ll /HHAIKE « 


Have diſch ar9cd pecce ſeven times in 
the ſpace of 50 minutes , with thelike 
wetzht of powd cr, thot , and clevation, 
and have £: and their ranges as following, 
the 
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the firſt ſhot was conveyed 416 paces, the 
ſecond 436, the third 440, the fourth 432, 
the fifth 425, the ſixth 410, che ſeventh 
394, {o thar the greateſt difference from the 
firſt ſhor,was 24 paces, theſe things muſt be 
kept in perte&t memory, by every one that 
learneth to ſhoot at randon, or he ſhall be 
never good at that practice. The reaſon of 
theſe things is his, art che firſt ſhort che bul- 
ler found the aire quiet , and ar the ſecond 
ſhoor, it did not onely finde the aire ſtirred 
with the firſt ſhoor, buralſo moving or rten- 
ding towards the place at which it thor, and 
becauſe it is more eafie ro move and pene- 

trate that which is already moved and open, 

chen that which is cloſeand quict,it follow- 


cth thar the ſecond ſhot finding in his range | 


2 lefle reſiſtance then the firſt did, will our- 
fly the firſt. 
A ſecond reaſon isartthe firſt ſhotthepou- 


* derbeing pur in the peece, doth otcen times 


finde the ſame ſomwhart moyſt , eſpecially 
when it hath not been ſhot in for certain 
daycs before, through which rhe poudet 
will nor fire quickly, as it doth when the 
peece is dry and remperately warme, 10r 


this warmth or heat will fomwhar dry up 
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the moyſture which is in the powder, and 
cauſe it to fire ſooner, wheretore the pow- 
der doth not worke fo forcibly in the firſt 
ſhoot as it dothin the ſecond, the third ſhoor 
and foutthwill be much like the ſecond, now 
I will give you thereaſon, why as the peece 
grows hotter, one ſhor wilnot our-shoor the 
laſt, before ir; but every time come $horter 
and Shorter. Oe 
The peece waxing hotter, and by how 
much the more hotter, by ſo much the more 
attractive is rhe concavity ofthe peece made; 
and becauſe the shor 1s driven forth; or ex- 
pelled with no other thing then by the airy 
exhalation; or winde cauſed through the 


ſ Salt peeter, rherefore by making ſuch a peece 


the more attractive with the more heate, 
which ſupperh and receinech continually 
more and more of that winde, whichshould 
ſerve to expellthe bullet, the vertue expul- 
live in that peece,doth continually more and 
more decreaſe, and the shot flycth not with 
that {wiftnefle as it did before, although 
therwo firſt things, that is, the breaking of 
tneaire, and the drying of the powder eve- 
y timemoreand more, doth help much the 
ange of the Short, whichaide and help, as it 
C is 
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js tobe beleeved, rhar ſomtimes ir ſupply. 
etch and perchance gives advantage by that 
expulſive vercue , which _— the 
peece doth diminish, or ſup in according as 
it heateth. ſo that thethird and fourth shoors Þþ 
willnot be much differing from the ſecond i 
shoot,neverthelefle in continuance of time, Þþ 
the ſaid two accideats(that is the opening of 
theaireand drying the powder by the hea iÞ 
of the peece) cannot ſupply the third acci- 
dent, that is, the vertve attractive, by reaſon 
the attraction 1s augmented as the peecce 
heatcth. This cauſed my ſixth and ſeventh 
Shoots tocouvey the bullet 22 paces shorrer 
then my firſt Ir is reported by N.:cholu 
Tartazlin, that many shoots being nadex 
a battery by a pecce, it chanced by ſome oc- 
caſion , that the pcece roſe up in ſuch ſon Þ | 
that the mourh touched the ground, 3 little | 
dog paſſing by , did ſmell unto the peeces | 
mouth, and by ſo doing was faſt joyned to 
the peeces mouth, and immediately after 
drawn into the ſaid peece : which thing, | 
when the ſtanders by had ſeen, ſome of them 
ran to helpe the ſaid dog, and although they 
tound him ro be drawn almoſt to the further 


end of the concavity , they pulled him - 
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almoſt dead : This was done by the vertue 


attractive. 
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1me, 


CHap. 53s 


How many Horſes, Oxenor Men will ſerve 
to draw any Peece of Artillery. 


Or evety hundred weight of metrall, 

one man: ſo a Peece of 8000 pound 

- weight, requires 80 men : beſides ſo 
many more men as the Carriage may weigh 
ſeverall hundreds : for every 50o of mercall 
uſe one horſe, then 16 horſes. will draw a 
Gunof 8000 weight, butin the Winter 24, 
alſo 17 yoke of Oxen , is thought ſufficient 
todraw a Pecce ot $0L0 weight, - but in the 
Winter they need to be one third part more, 


C 2 Cauas, 
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CunvP. 54. 


A deſcription of the Inſtrument, wherewith 


the Reader muſt learn to take heights, 
depths, and diflances. 


His Inſtrument is four ſquare, with 
; a Circlein the middle, divided into 
360 degrees : the diviſions on the 


ſquares, proceed from one; to ten, or from 


Io,to 100, the figure you may ſee befor 
you; you may call chis Inſtrument a Circum- 
ferenter, or Geometrical Square, 
Sometimes you muſt ulean 1»dex , andat 
other timesa Line, and Plummert,according 


as I ſhall (inthe enſuing Treatiſe) give ditc- 
ct10ns. 
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Place the Inſtrament bethyeen 36 and 37, little c, 


T he Art of Gunnery. 37 
; CHAP 55. 
| The uſe of this Inſtrument , to finde the | 


height of a Towre or Caſtle which 
. 4 acceſsible. 


| Rn one {ide of your.Square 


$71 Parallel to the Horizon, movethe In» 
A. dex upward , till thorow-the ſights 
thereof, you perecive the top of the Towre, 
or Caſtle; then look what part is cut. by the 
Index; upon the Square , if it be of Righe 
Shadow, multiply thediſtanceto the baſe or 
foot of the Towre by 190,and divide by the 
parts cur; adding thereunto the. height of 
your eye from the ground, bur if ofcontrary 
or verſed ſhadow, multiply the diſtance from 
the middle of your foor by the parts cur,and 
divide by 100, not forgetting as well as be- 
ore, toadd the height of youreye from 
e ground. 

16, you finde it more covententer to uſe 
eplumb line then the Index, doe thus, fix 
hc line upon the pin on which the m_ 

7 
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did move, and make your obſervation 
through the ſights on the (ide of your In- 
ſtrument, marked with the letters A B, to 
the object you defire ro know the aforeſaid 
by, and the plummer line will. cut the ſame 
diviſion as the Index did formerly. 
Suppoſe the Index or plumb-line cur the 
35. diviſion of the Scale of verſed ſhadow, 
in making my obſervation towards the Ca- 
ftle or Tower, and the diſtance thereunto 
be 135 yards, what will the heighth amount 
unto : becauſe it is of Contrary or verſed 
ſhadow, then as you ate tatight before, mul. 


tiply the diſtance from the middle of your 
Jegsro the baſe 135, by the parts cut 15, di- 
vide by 100, and the heighth will be found 
ro amount to 75 yards and one quarter, a- 
bove your - 6 , whoſe heighrh as it-ſhallbe 


found muſt 


c added ro the aforeſaid num- 
ber. 


tion 
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{aid 
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low, 
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CHAP. 56. 


How to finde the height of any Towre 
that « inacceſs1ble. 


Towre, Wall, Hill, or other Edifice 
A which is unapproachable , either in re- 
gard of che enemy lying berween,or of ſome 
Picch, River, or other impediment, you 
ſhallprocced as followeth : firſt approach to 


| you would take the Altitude of any 


* 


the neereſt and moſt convententplace fox. 


your purpoſe, where wich your Inſtrument 
makeobſcryation ; and notedown , or re- 
member what parts are cur in the Scale, 
you muſt then goe back ina ſtrait fs > AC= 


cording to the commadiouſncile .of rhe 


place, and make a ſecond obſervarion,noting 
as before, the parts cut -1n the oy which 
will be cither on the Right ot Verſed Sha- 
dow, if they tall both on the Verſed Sha- 
dow, (which moſt often doth happen) you 
ſhall divjde the fide of the Square ſeverally 
by the parts cut ; and ſubſiract the leſſer 


Quo- 
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Quotient fromthe greater, and by the re- 
mainder, divide the diſtance berween the 
two ſtations, to that addethe height of your 
cye from the Horizon, you have your de- 
fire, | 

Example. 


Suppoſe the parts cut at the firſt lation be 
#45 ( Poe Forke ) and at ff econd 30, 
(both Yerſed Shadow) 1 divide the whole ſide 
of the Square, which is 100, by ſe two $ums 
ſeverally, and finde the one to be. conteined 


Q-- or in decimall parts thus, 2\122_) the lat- 


ter number is contained 2. or 31333 , by the 
difference'T divide the diftance of the ſtations, 
ſubftract 21:2 out of 31333 , the difference 
will be 11111, the Diſtance 24 yards , being 
thereby divided, the produdt will be 21115, the 
height of mine eye 5 foot, theſe added will give 
the height, 23 ; greg 2 foot, and 2 inchesal- | 
moſt, of the ſaid object, 


Crap, 


A Ps 


ph4248448 
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£318 AH. 


= 


" How to 'performe the ſame operation: 


when the parts cut fall onthe” © 
Right Shadow. 


TT T Hen the; parts..cut jn cach-ftation 

\/ \ . be,off Right Shadow (which is 

 very.teldome\ ſubſragt the leſſer 

number of thoſe from the greater, and put 

that in_ the. firſh place: in; The :Golden Me, 

or Rte of Three..the fide-of the Squry n 
theſecond place; and the ſtationary di 


miheghid. :55'c , tle gr; c, 


. FP LL & 


{ « co {AY jo nu 7 —— _ » 
, 234 4 I 6 ' f » =” 
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 Letthe-parts cut in the firſt flationbg20, 
inthe ſecond. 40, of right ſhadow, ſubſtre# 
the” leſſer fram the greater-; the remainder 
470, the:which-ſbal be.put inthe firſt place 
of the golden Rule, the paenf the Squarr being 
100,78 the ſecond, and tht;difhagce between 
4 the 
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the two ſtations ſeven, in the third place \ ſo 
the Rule Nondl thas - As the Wk rence of 
partieur, wto the whole ſide, fo the diffe. 
rence of ſtations , tothe height required, Or, 
as 1Oto 100, ſo 70 70 the height, 


$85 20888008800k08000 5808. 
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"How to take an” Altitade at lace an-" 
' approathable, when the Parts Cu 


Us! - are : 4 _ Shadows . 


WE the parts Tut in the niveteft Ratlonk be 
'of RightrShadow; andthefurcheſt be'of 
Day Shadow ,they* ſhall be both 

—_ ro one Shadow , after this manner, 

{ſquare the whole fide which is 100, and di- 

vide the produc by the-parrs cur of the ver- 
{ed Shadow, and the Quotient will give the 
tight Shadow: that being done; Cofing 
thelefſer ſhadow from the greater, and the 
remainer will be: the firſtplace inehe-Rule 
of Three, rhe diftanice between thetwo ta- 

xions ſhall-be theſond, and: che Hide of che 


Squarerhe third; 
£ _ 
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Example. 


Let the parts of Right and Verſed Shadow 
be both 30, 1 deſire to bring them to be both 
Right : Firſt, I fquare the whole ſide which 
here # 100, it maketh 10000, that Product 
I drvide by the parts cut of Verſed Shadow, 
which i 30, the Quotient is 333 ,andone third 
part ; from whence ſubſtratt 30 the right ſha- 
dow.ont of ; 3 3 and one third, the remainuler 1s 
305 andone third, for my firſt Terme, the th- 


ſtante between mm two ftigions t 3, for the ſe- 


cond, andthe fide of tht Shuare 100. for the 
third, The Rule ſtandeth this, As 303 avd 
one third, is i913, ſo 100 # to 4 yards and 
18 Tnches, Sade 


* a — — — 


—— 
wt 
, 


en To takethe heinht of 2 Twve or Cuftle 
—  flandie On 4 hill. ent 


To performethis, you muſt firſt rake the 
Height of the hill ar'rwo ſtations:4:as ofa 
thing unaccefſible, and afterche ſame inan- 
ner, take rhe bright of the Hilland Towte 
together, which being done, ſabſtrac:rhe 
| height 
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height of the ſaid Hill from the whole, the 
remainder will be the height of the Towre. 
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; How to finde the Longitude or Diſtance 
to any place by the Square. 


in the wall,of a.City , becauſe of pla- 

cing my Ordnajice to diſmount a Gun 
upon the ſame:,.., make. choyce. ofa conve- 
nient-place for 'my, ſtation, where placing 
mine.Inſtrumenr.,-I bring the Index to the 
point C, to lye juſt upon the line D C; 
written in the figure, The Line Fiduciall, 
becauſe from thisline proceeds” the begin- 
ning of the Degrees inthe Circle ; andir is 
moſt uſed, rhe; Index being-on this Line, 
move the Iuſtrument till you perceive 
throughthe Sights the Towre: letting the 
Inſtrument reſt firme; turn the Index di- 
realy:upon- the- other; line; marked with 
E.G:: lookethroigh the Sights, and if you 
can eſpieany . plac ox thing, that you can 

1 rC- 


I Deſireto know the Diſtance toa Towre 


the 
Ire, 
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remember to finde exactly , take that for 
your ſccond ſtation, if you canuor'elpy 
wherewithall to remember, cauſe one to go 
towards ſuch a place, that you can ſee 
through the Sights, with a handkirchief in 
his hand, when you eſpy that, bid him drop 
it upon the ground, and goe tothart place, 
where ſer up your Inſtrumeur , and laying 
the ruler upon The Fiauciall Line, turn the 
Inſtrument unrill you can eſpy through the 


| Sights your firſt ſtation, then letting the In- 
\ ſtrument ſtand firme, turnthe Index untill 


oucan likewiſe eſpy the Towre through 
rhe-Sights, and marke C_— what part 
ircuts in the Square, then : As the parts cut 
are to100 (the Radix) ſo the diſtance be- 
tween the two ſtatious, is as the Diſtance 
required. 


Example . 


' Suppoſe the parts cut were 5, the diſtance 
between the two ſtations 30 paces, then as 5 
to 700, ſ05 30 to 600 paces , the true diſtance 
tothe Towre, 


Cuar. 
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C nad. 60, 


How'to take the diſtance of divers places 
at 0128 time, by help of the Lind 
that i deſcribed within 
the Inflrument, 

Wt ofall,finde ſome convenient place 
E in which ſet up your Inſtrument for 
your firſt ſtation, and laying the Index 

upon the fiduciall line, rurne the Inſtrutnent 
withthe Index upon the aforeſaid line, un- 
till you ſec ſuch a place as you thinke moſt 
convenient, (for in this you may chooſc 
yourſecond ſtation , which by the practice 
in the laſt Chapter yu could not doe,) The 
Inſtrument thus fixed, eſpie through the 
holes, every one of thoſe places whoſe di- 
ſtance you would know , and write them 
down, I mean the degrees cut in the Cir- 
cle, with the name of the place , alwayes re- 
membring to begin ſo far on the left hand, 
as you haveany marke that way; when you 


have noted them all down according as I 
have 


Tt 
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have taught, goe tothe ſecond ſtation, and 
place your Inftrument there, lay the Index 
uponthe fiduciall line, and tooke back to the 
firſt ſtarion, and efpie it rhrough the holes, 
ater this, be ſure your Inftrument be nor 
ſtirred, then turn the Index to the firſt 
narke you rooke at the firſt ſtation, andat- 
ter obſervation made, note it Cown, asat 
the firſt time, when you have obſerved all 
the marks: take your Inftrumentaway , goe 
toa large Table, and with your Ruler draw 
a ſtrait line , acrofſe the Table, paralle} co 
the Tables end,andabout two foot one from 
another, deſcribe two Circles, the former 
made linebeing a diameter to each Cir- 
cle. Firſt, divide the diſtance between the 
centers of the rwo Circles into ſo many e- 
quall parts, as there were paces betwen your 
two ſtations, then divide the Circles. In 
each center fix a needle, and tieco each nee- 
dle ſo many fi]ke thrids as you had marks, 
extend each of theſe at a great length, juſt 
Cutting the degree in the Cucle, that was 
Cut in the Circle of the Inſtrument , when 
= made pou Inſtrumenrall obſervation, 

ginning firſt with the firſt marke, ſo pro- 
ceed, and the end of every thrid which 
muſt 
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muſt be very long, faſten to the Table with 
a little ſoft wax, when you have faſtenedal} 
the ehrids thus, that are on the firſt needle, 
which fignifierh the firſt ſtation, place thoſe 
on the-ſecond needle as you did the other, 
with wax at their full extent, juſt over the 
Degree in the Circle, made on the Table, 
as you have noted was made upon your In- 
ſtrument by obſervatiou,beginning with the 
firſt as you did before, and fo likewiſe faſten 
them. Now to know the diſtance to theſe 
marks , looke where the firſt ſtring of one 
Circle crofleth the firſt of the other ; that 
place note for the firſt marke ; looke where 
the ſecond crofſeth with the ſecond, that 
note for the ſecond marke ; ſo likewiſe, for 
che third, fourth, &c. till you have noted 
all the marks down, then with a paite of 
Compaſſes meaſure the diſtance unto any 
marke in paces or yards , according as the 
Scalebetween the Circles is divided , and 
whar diſtance you finde to be, cither be- 
tween one marke and another, or between 
the ſtations and the marks, is the true di- 
ſtanceberween thoſe marks, orberween et- 
ther of your ſtations and marks , in paces, 
yards, or feet, according to the divition of 
your 
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your Scale, butif the firſt, ſecond or third 
thrid, &c. in one Circle , doenot tend to 
theſame marks that you have noted in the 
obſervation, as the firſr, ſecond , and third 
doth in the other Circle , then you are to 
make the marke where twothridscrofle that 
doe tend to the ſame marks. 


Lo OR 


An E xample tocleere and manifeſt the 
laſt Propoſition. 


At ſuch time as the Leaguer was before 
the City of Worceſter , I tooke the diſtance 
by ſuch meansas I have afore taught , to e- 
very remarkable place therein, by the aforc- 


| ſaid Inſtrument. 


Firſt, finding a convenient place for the 
firſt ſtarion, and placing the Index upon the 
Fiduciall line, I marked where to make a ſc- 
cond ſtation : the Inſtrument ſtanding im- 
moveable : The firſt and fartheſt marke ro- 
wards the left. as I obſerved was Saint Pe- 
ters Steeple, the Index cutting 75 degrees, 
the next obſcrvation was made at the Col- 
ledge Steeple , the Index cur 84. degrees, 
then Saint Helens, rhe parts cur in that ob- 
| d ſcryation 
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ſervation 102,my fourth marke was the lof- 
ry Spire of Saint Andrews, 104 degrees, the 
fifth marke wasthe new built Block-houſe, 
whereformerly ſtood the Fryers gate, the 
degrees cur were 106, the ſixth obſervation 
was made towards the high Towre Steeple 
of All Saints, the Index cut 107 degrees in 
theCitrcle,the ſeventh obje& was the eighth 
ſquare Towre Steeple of Saint Suthwins, 
'117, the cighth which was worth obſerva- 
tion wasthe brick Stceple of Saint Nicholas, 
where the Index cur juſt 120 degrees , the 
ninth obſervation which I made was to- 
wards Saint Martins free-ſtore Steeple, | 
where 122 degrees were Cut, the tenth was 
madc towards the Fore-gate, called of ſome 
the North gate, becaule of its ſituation | 
North, here the degrees were 124, then I 
placed my Index upon or towards a rotten 
Towre inthe walls of the City, ignorantly 
calledrheold Gaole, upon which a gun was 
then placed, the degrees cur in this ob{erva- 
ton were 126, my twelfth andlaſt obſerv 
tion was towards the liberry poſt ſtanding 
ainongſt rhe acſolate ruines of Fore-gate 
{trcet, where the Index-cut.in the Circle 
128 degrees, 
Ha- 
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Having noted down all the aforeſaid , I 
went to the ſecond ſtation, placed my in- 
ſtrumenr right forobſcrvation (by looking 
through the ſights of the Index; irlying up- 
on the fiduciall line to the firſt ſtation) Ibe- 
n as before to make my obſervarions,firſt 
ofall at thoſe places which lay fartheſt on 
theleft hand, and ſo proceeded orderly to 
the right. Saint Peters cut 40 degrees, the 
Colledge ſtceple 48, the Block-houſe 55, 
Saint Hellens 61, Saint Andrews 67, AU 
Saints 72, Saint Suthwins 75, Saint Martins 
78, Saint Nichelas $0, the old Gaole, 8r, 


| Fore-gate 86, and the liberty poſt 95 de- 


grees. 

The diſtance between the two ſtations is 
360 paces : upon a Table board I made two 
Circles, and divided them into 360 parts, 
or degrees , or onely the upper halves into 
180 x hon , I placed two needles in each 
center one, and upon each 12 thrids, firſt I 


- extended thethrids in the Circles in thelefr 


hand, which fignifieth rhe-firſt ſtation , juſt 
over{uch degrees which were cur atrtime of 
obſervation, proceeding orderly , the firſt 
thrid for Saint Peters, the ſecond for the 
Colledge. rhe third for Saint Helens, &C. 


d 2 When 


— — 
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When you have placed all the thrids 
which are on the firſt Needle , doe 
the like with the thrids upon the ſecond 
Needle, beginning firſt rowards the letr 
hand with Saint Peters, next the Colledge, 
the third the Block-houſe, the fourth Saint 
Helles, the fifth Saint Andrews, 8c. all the 
thrids being placed, looke where the thrid 
of the ſame marke in both Inſtruments croſle 
oneanother , juſt there makea prick for the 
marke: as. for Example, the thrid of the 
Block-houſe is the fifth inth firſt Circle,and 
the third in the ſecond, where theſe two 
Croſle is the block-houſe, meafure with the 
compaſſes according tothe Scale, berween 
the center of cach Circle,and you ſhall finde 
the ſaid Block-houlſe to be diſtant from the 
firſr ſtation 400 paces, from the ſecond 476 
paces , from Saint Peters 197 paces, from 
Saint Axarews 203,from the Fore-gate 304, 
and from the liberty Poſt about 400. 

The diſtance berween AU Saints Steeple 
andthe firſt Station is 680 paces, betweenit 
and Saint Andrews 1t is 35, from Saint Peters 
273, and from the Fore-gate 202. 

Saint Andrews is diſtant from the firſt 
{ration 610, from Saint Martins 192 , from 
Saint 


Saint Swithins 142, and from the Colledge 
212 : Thus you by the Scale and Compaſſes 
may findethe Kifimice to and between any 
ofthem, - 


AI 88800 08p00000d00pa0 
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How by the aforeſaid Inſtrument, todraw the 
Plot of a City or other Garriſou, and 
to take the diſtance to every 
remarkable Object 
within Can- 
#07 ſhot. 


Towne, Caſtle, or other Fort, to draw 

a deſcription of his ſaid Garriſon, and of 
every notable obje&t within Cannon ſhor, 
for he having a Map ofall theſe things,need 
not be troubled to take the diſtance every 
time he hath occaſion to ſhootatthe enemy, 
for by his Map and the obje&ts without the 
Garriſon therein deſcribed , he may be able 
to eſtimate how far or neer the enemy doth 
reſide. To makea deicription of the Gar- 
d 3 riſon 


E behoverh every Maſter Gunner, of a 
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riſon, he is ro doe thus, ſet up his Inſtrument 
firſt upon the ſhoulder of the Bulwarke, and 
obſervetheangle thereof, by placing his In- 
dex firſt uponthe Fiduciall line,and movin 

the Squareuntill you may perceive the Flan- 
ker, thenletrting the Inſtrument remain fix- 
ed, curnethe Index till you can ſee the Dia- 
mond point through the holes, the Degree 
curtis theangle of that ſhoulder, with a chain 


or line, meaſurethe diſtance to the point of 
the Bulwarkc, and meaſure that Angle as 
you did the former, by eſpying through the 
Sights (the Ruler or Index lying upon the 


Fiduciall line) the place where you ſtood 


laſt on the ſhoulder, from the Diamond 
point meaſure the diſtance to the ſecond 
itation, and obſcrvethe angle of thatas be- 
foreis taught; firſt,by looking back through 
the ſights,the Index lying upon the Fiduci- 
all :nero the Diamond point, then turning 
the Incex, looke to the angle art the flanke, 
note as betore the degrees of the Angle : 
Then pu from that place, meaſure 
to the angle of the Flank, therealſo ſer up 
your Inſtrument, firſt looking through the 
ſighrsatthe place you were laſt at, turn the 
Index and looke ſtraightalong the Curtain, 

£0 
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totheangle where it joyneth with theFlank, 
then goc to that angle, meaſuring the Cur- 
cain as you goe, comming thither , ſet up 
the Inſtrument as before , firſt looking 
through the holes in the Index at the place 
you were laſt ar,the other obſervation make 
at the firſt ſhoulder of this ſecond Bulwark, 
and ſo proceed from Bulwark to Bulwark 
untill you come round the Garriſon, noting 
all thoſe obſervations down with the di- 
ſtance between them , you may be able to 
make your Map. I have bur a ſhort timeto 
write,otherwiſe I would have given youthe 
figure of the Cities of Worceſter and Coven- 
try, and examples how they were drawn, 
bur hoping the ingenious practizer will by 
what I havealready ſaid,beable ro doetheſe 
things, this dire&ion ſhall ſuffice. To know 
the diſtance to any places without the Gar- 
riſon, you muſt rake them as I have taughr 
intherwo laſt Chapters, and then annex 
them to your Map. 
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Artificiall Fix e-W oxrks 


for Warre and Recreation. 


Conteininga deſcription to make ſundry 
kinds of FIRE-WoRKxXsS both forule 
and pleaſure , with lefſe labour and 
colt then any hath heretofore 


been publiſhed. 


All of them being experimented and 
practized by the Authors as alſo compared 
to the beſt, which aretaught by 
any other Author what- 
loever. 


By Nathanael Nye. 
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London, Printed for William Leak, at vhe 
ſigne of che Crown in Fleetftreet, 1647. 
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Artificiall Frxe-W or&s 
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CHAP. I. 

A deſcription of the Morter-peece, and how to 
make one of Waod and Paſtbord for a 
need, thoſe of Braſſe and Iron 
being wanting. 
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He beft Morter-peeces are made of 

the ſame aaa that braſlſe Ord- 

" nanceare made of, andbeing to be 
made, let the meaſuxes following be cr” 
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ved. Ifthe Diameteror bore be nineinch- 
es, let the morter be one foot and an halfe 
in length, and let the chamber in which 
you load your peece with powder be three 
inches diameter,and foure inches anda halfe 
deepe, the thickneſle. of the mettall about 
therouch-hole three inches, andthe upper 
part thereof one inch anda quarter, 


—— _ 


How to make the Morter-peece of Wood 
and Paſtbord. 


You muſt get a woodden rouler of ſuch 
bigneſſeas you defireto make the diameter 
of the Morter, and upon that rouler ler paſt- 
bords and canvaſs, with good ſtore of mol. 

ren glue, berouled (remembring to anoint 
the rouler with greaſe , or otherwiſe the 
glue will cauſe that youcannorttake the paſt- 
bords off again) which done, let thecanvals | 
and paſtbords dry a little while on the rou- 
ler, another while off from the rouler , and 
when this kinde oftrunk 1s very dry, putit 
on the rowler; and ſet it ina lathe , and cut 


off both ends of rhe trunk with a Chiſell]Þ0 
| very #41 
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very even, taking this out ofthe lathe, turn Th 
a foot thereunto, with a ſhoulder to put the 
\ree | trunk upon , and in the middle thereof 
21fe | makethe chamber for the powder, if the 
zour | pecce be eight inches in the mouth , ler the 
pet thickneſle of the paſtbord trunke be two 
inches thick, and 18 incheslong, thebritch 

or foot be 10, the ſhoulder two inches long 

and two inches high, that whenthe trunk 1s 

— [put on this ſhoulder, and joyned with the 
4 I vood, itmay be juſt even with the ſame, 
the bore into which you pur your powder 

muſt be two inches high and three deepe, 

' ſach (| plated with copper orlarrin, ifit be poſſible, 
neter $5 alſoallthe face of the wood that goerh 
. paſt-$1ntO the trunk, when you have pur the trunk 
* mol- 1 upon the britch of wood, naile it round a- 
\noin; {Pour the ſhoulder, firſt making holes with a 
ſe the ſſÞodkin through the paſtbords,and then dri- 
e paſi- Ying in the nails upon that wood which you 
invaG {made to receive the paſtbords ortrunks on, 
v0 bein cut lower then the reſt by two inches, 
-, and the thickneſſe of the trunk , becauſe-when T4; 
'putit It was Be: on, it might be levell with the reſt M7 
»d cur f2f the britch, theſe things done, cover both [2 
|hiſell wood and trunke with cord and glue a- 
very Jun, which being well dryed will laſt 
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cording them toſling intothe mouth of the 
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a long time, I have ſuch a one of this ma. 


king, wherewith I uſe to ſhoot Ballouns in- 
co theaire, for my recreation, 


There ts 4 very honeſt man in the Markt 
Town of Bromſgrove , named John 
Tilt , who can av either Morter-peeces 

* or Ordnance, with Tin, Wire, Paſtberd, 
and glue, of excellent durance and ſervice, 
A not wronged inthe charge or loading of 
FEM. 
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How to fit and prepare Granadoes for 
the Morter-peece. 


Oſt commonly the ſhot for grett 
Morter-peeces are one tenth patt 
lower then the bore, becauſe of 


eece, and for feare of ſecret cracks,that can- 


not cafily be eſpyed, they are coated with 
pitch, ſorthar being prepared , they doe but 
juſt fir thebore. 


* Hiw 
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| How toe make Fuſes. 


Every Ball hath a hole, lefr co pur in a 
Fuſe or piece of wood juſt like a Faucet for 
a ſpigot, this hole muſt be one quarter the 
diameter of rhe woodden Fuſe, which Fuſe 
muſtbe inlengrh three quarters the heighr 
of the Granade, made taper, and when filled 
with compoſition driven gently in among{ 4 
the powder that is in the ball, leaving a ht- Op 
tle of it without : the compoſition tor this - np 
Fuſe is made thus: take one pound of Pow- | 
der, foure ounces of Salt-peerer, and one of 1 
Brimſtone, firſt beaten to powder, and fif- if 
ted in a ferce ſeverally , theſe ingredients 
being mixed rogether, your compoſirion is 
made fit for uſe, 
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The manner how to make Granadoes of # 
Canvas for the Morter. © 130; 


TJ = operation of theſe Granades 
made of canvas, is quite contrary to 
thoſe already {er | === , theſe are 
one:y 
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onely fit to firea Town, rtheyare not of fo 
violent execution as the precedent yer alto- 
getheras coſtly in the making , for the ma- 
king of them fill a piece of canvaſs upon a 
round ball of wood , ſo big as you would 
haveyonr Granadee. Then makerhis compo- 
fition following, four pound of Salt-peeter, 
rwo'pound of Gun-powder duſt, and two 
pound of Brimſtone: all theſe incorporated 
and moyſtned with oile of Salt-peeter , fill 
your caſe with this compound , andcover 
it with cords, which done pictrcethe ſack full 
of holes with a good bodkin , and in every 
holeplacea little iron barrell, charged like a 
Piſtoll:theſe muſt be driven into the ſack up 
ro the head, the Granadoe being thus prepa- 
red, let there be made a hole about one inch 
deep, which ſhall ſerve to prime it with 
powder-duſt , moyſtened with oyle of Pe- 
croll, you may makeall thoſe barrels of old 
musket barrels, or of other pieces either lit- 
tle or bigger, onely leave wide touch-holes, 
ro the end the ruſt ſtop them nor , ſorhey 
may be preſerved many years; and ready for 
ſcrvicear all occaſions. | 
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Cuapy. 4. 
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How to make fiery Arrows or Darts... 


'en long ſhaftof wood ; and-joyne 


unto itan iron head ; after the1nan- 
ner of the figure, in the margent; and 
about the middle of that head make firſt a 
linnen bag, in form ofan Egg, leaving open 


—— — 
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atthe end before a hole , that it may be fir. 
cd wich the compotition following. Take 
onepound of Petor, half a pound of Gun- 
powder, andas much Brimſtone in powder; 
all theſe ingredients being well mixed, and 
mingled, with oile of Petrioll : with theſe 
fill rhe bag round about the arrow head: 
thety,]ctall be bound about with wire, and 
for the priming of theſe , dip Cotton- 
weeke into Gun-powder wet with water, 
ler the Cotron be well dryed again before 
it be applycd. . Now for the joyning of 
your wooden ſhaft to the arrow head , it 
que tro be done ſo ſlightly; thatbeing faſt- 
ned into any thing, thoſe may be deceived, 
and pull it onely away,& to hinder that one 
may not pluck out the head withelieir hands; 
there may be madea ſmall hole quite tho- 
row backwards , and ſoa man will be pre- 
vented in aſſaying to pullit off, although 
ſtick in his fellows clothes, 
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How Granadoes are to be charged 
in the Morter. 


"Here ought robe great care taken in 
the loading or charging of the Mor- 

#. ter, which muſt be done thus , Firſt, 
wey the powder toa dram , that you putin 
the Chamber , and after it puta goodcloſe 
wad of hey (for ro my knowledgeand deep 
experience itis very uncertain ſhooting, you 
uſing in ſtcad of hey, a tampion of wood) 
which donecur uparurffof the ground,thar 
may <1 the bottom of thebole , orbore, of 
the Morter , next the wad: your Granaave 
being prepared , as is before taught, witha 
coat of pitch and chord, ling it into the 
mourh of rhe Morter, obſerving to have the 
Fuſe of the Granadve in the middle of the 
bore: then go trothebrirch, thruſt up a wire 
into therouch-hole, to make all ſure, rhen 
prime.with ſpeciall dry powder, {uchas you 
C 2 arc 
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are ſure will rake fire , this bcing the whole 
buſineſſe in which your life and Mortter- 
peece both ſtandin jeopardy: I will give you 
very ſure directions togive fire. 

Provide {mall Fuſes, ſuch as I taught you 
ro make before for the ſhels, but a grear deal 
leſſe,about one quarter of an inch bore,rhree 
quarters inthickneſle, and eight inches long: 
fill chele with good pouder duſt, moyſtned 
with oyle of Salt-pceter, you muſt moyſten 
it buta litcle, and put it in with an iron ram- 
mer,try whether you like thetimethey con- 
tinue burning, if roo ſlow, abate oyle of Pee- 
ter, if otherwiſe, adde it thereunto. 

Theſe being made ready, the uſe of them 
is thus: thruſt the pike of your Linſtock in 
at one end of the Fuſe you mean to give fire 
withall, bid one of your aſſiſtants come on 
one {ide of the mouth of the peece, and give 
fire ro your fuſe, wherewith fire the Fuſe in 
the Morter , and then with grear ſpced give 
fire to the rouch-hole. | 

Theſe Fuſes are very certain to give fire, 
but March doch ofr times faile, 


Cnaop. 
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How to levell the Morter-peece, t0 make 
an effectuall ſhot at any afs1g- 


ned mark. 


Ouareto get leave of your Superi- 

) ours to try one, two or three ſhoots 
for practice, without breaking the 

ſhell; if you have leave fill the ſhell with 
powder, and put itour again,and wey it: fill 
the ſame ſhell with ſo many pound of carth : 
then takea Fuſe, andartheend tye 3 ounces 
of powder ; which put down with the Fuſe 
into the hole amongſt rhe earth; making 
ſuch way firſt with the end of ſome ſtaffe, 
that the powder benot torn from the Fule , 
this being thus pur in,take the ſquare where 
with you meaſure diſtances , place it upon 
the mouth of the peece, it it bebig enough, 
if not help it witha longer Ruler , lerthar 
fide of the Inſtrument marked inirs figure 
with A K , lyc cither upon che brim of rhe 
6-1 Peece, 
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Peece , if it will reach if not upon therule; 
rake off the Index and hang on the plimi- 
mer , ever obſcrving to mount your Peece 
above 45 degrees, then elevate the Peece at 
whatrandon you pleaſe , noting it downe ; 


then make your ſhot,getting thoſerhar ſtand 


. 


by rogo and obſerve whether the Fuſe btn 
all the while of the Granadves flight ; and 
whenthe three ounces of powder take fire : 


for hereby youmay mendrhe Fuſe , and try 


for the Warr, i 
whether it will keep fire , theſe things vb- 
ſerved, meaſurerhar diſtance, and place ttm 
your note, under the degree 'ybttmoutited 
by, as alſo the weight in po\vderthe Morcer 
uſed. When you by rwo or three ſhoots, 
have gathered experience,both of your tuſe; 
and of the true range of your Peece: take che 
diſtance to the Town, Forr, or orher matk; 
you are to ſhoor at , then t5 know at what 
degree ro mount rhe Morter-peece dorthus, 
by the Rule of Proportion Reverſe, as the di- 
ſtance ( when you made your tryally iS'to 
the degreescut , ſo the diftance to youtr af: 
ſigned mark, is to fuchadegree of the Cir- 
cle that you muſt 'mount. your Peecetthro': 
To makemorecaſic, I will give yottah Fx- 
anidie. © Shs io dd 

Suppoſe, that yon made yotrexperimen? 
tall ſhotar 46 degrees, and your ball ranged 
320paces, how many more degrees muſt 
you mount the Morter to ſhoot 280 paces: 
that being the diſtance ro your aſſigned 
mark: multiply 320 by 46, and there ari- 
ſeth 14720, which divideby 280, you ſhall 
hive 52 degrees, and above half one , ro 
which you muſt mount, to reach the ap- 
pointed place, | 

_ c 4 Note, 
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_ Note , Thar if youare to play a Morter- 
peecealong time againſt a Fort , you are to 
Ceaze upon a barre lof the beſt powder in 
the Magazine, and;keep it for yourule, alſo 
g£9.into ſome place free from fire and ſtirthis 
powder,thar incaſe one end be weaker then 
the orher, you may mend that defeR: for 
doaſſure you, that if you change your pow- 
der, you have loſt all your experience , and 
are as new to beginagain,as at the fir[t time: 
alſo beware of uſing rampians, let one man 
conſtantly pur in the wad,giving him charge 
ro make the like. wad , and uſe the ſame 
ſtrength, ſoneer as hee can, which hee did 
þcfore ; waſhevery anc of your ſhels before 
you coat or pur, the chord upan them, when 
you havemadethem clean, pur a lirtle pow- 
der into one of them,and give firetoir wich 
a match, then ſuddenly clap aclor of clay 
upon the hole; then obſerve diligently whe- 
ther any ſmokercome out on the ſides, if it | 
dothenthat muſt be very carefully coated, 
or notuſed , bur thoſe that vent no ſmoke: 
you may truſt to be good ones. 

Another obſervarion I will tell you of, 
that 1s, you muſt by the helpe of a great 
paire of Scales wey every ſhot , and make 
| them 
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them all even of a weight,by putting there 
intoſo many Muſquer bullets as will make 
them even, this being done, fill that which 
is heavieſt,(for without doubt that will con- 
rein leaſt powder)put the powder our again, 
and wey that powder; ſuch a quantity, and 
no more , fill all your Grazadees with- 


all. 


fi fofol 9 Et ito fufotobifoSofitofnb fi foto. 3:3: 
$$>Þ$HISPF PHI SGH GE EOP DOI 
of We he ot SE RE NT oe Ne Re Be ee he be Be SIT et 


Cuanr* 


How to make Granadves to caſt with 
mens hands. 


Aving taught how to make Grana- 

ves torthe Morter-peecce , and that 

in an caſterand plainer way thenany 

cver before me bath done to my knowleds: 
I will ſhew how to prepare ſome ſmall Gra- 
nadoes tor the hand, rhe effe&s whereof are 
no lefle eſteem then the other, chiefly inaſ- 
{aults ; whether it be tor the offendanrs or 
detendants, Firſt of all fill cheſe ſmall ſhels 
with fine Gunpowder , then make a Fuſe of 
ONne 
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ne ponnd of Gunpowder , {1x ountes of 
Salr-peeter, and one of Charcole, or if you 
would havethem of lefſe durance,you may 
take of the compoſition made for the Fuſes 
of great Granadoes, knock the Fuſe upto the 
head within one quarter of an inch:&which 
is onely to findeit by in the night, ſtop well 
the reſt of thehole in the Granaave , Ut any 
Thinks arc open) with ſoft wax : then coat 
it 


z well 
f any 
n coat 

it 
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ic with pitch and hurds, leaſt it ſhould break 
with the fall, and be ſure when you have f1- 
red the Fuſe, ſuddenly to caſt it out of your 
hand. 


39 


How to make fiery Wheels, tobe caſt 
with mens hands. 


Brin: every {ouldier wil not meddle 


Cur; 3 


with hand Granadves, the uſing of 
them being ſomwhat dangerous , I 
will here teach another kinde of Fire-works 


| whichjs lirtle lefle offenſive, for the tnaking 


thereof , you are to uſe theſe ingredients : 
Takefour pound of Gunpowder in duſt,one 
pound of Charcole duſt; two pound of Tat, 
rwo of Salt-peerer, and one pound of Ro- 
ſin;alltheſe ingredients beifis well incorpo- 
raredy hnd heat over the fire, ſteep tow or 


| flax in the ſame, and then wrap the towgand 


flix abouta hoop, and thenCcovetallthisa- 
gain with Gunpowder diſt ; and- in tht ” 
| nee 
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need give fireto them, & caſt themamongſt |} 

our enemies,this is to be ob{erved,thar the Þ , 
[4a ought nor to be too large, bur falling Þ} | 
upon a many ſoldiers they may there ſtay |} | 
and ſtick. and .o make them more trouble- |} , 
ſome, and enrangling, two of them may be || ;; 
ryeda-crofle one another, andthen falling || 1 
upon any man hecannot chooſe butbe much | », 
ahoniſhed, with ſuch a fearfull element,and ot 
put his company in great diforder. th 
CHaP. 
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How to make and prepare a Petard, 
Hoſoever would make exactly a 

\ \ / Petard , ought to caſt a Morter, 
much like untoan Aporhecartes; 

bur a great deal deeper, if you make it to 
wey 36 pound , theconcaviry muſt contein 
{1x pound of powder, if you add or dimi- 
niſh more or leſſe merrall , doe fo likewiſe 
withthe Calliber or bore, for the charging 
Z I of this Perard, fill it onely with the beſt 
- Gun-powder you can, tothe brim almoſt, 
" Þ} and then coverir with a round board, made 
neſt IF fir forthe purpoſe,and forthe priming there- 
t the Þ of makea Porfire, or Fuſe, of ſlow compo- 


ling Þ ſition, of what length you pleaſe, this muſt 
ſtay © be pur downa hole in the middle of the co- 


of 
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of wood, andthe mouth againſt the part of 
the door,or gate,burif the place be unaccel- 
ſible , then make alittle Cart with two, or 
Four wheels, and ſo ſupport the recoyle off} , 
the Perard, ſhooting off: The Perard mult | 
be made faſtroa long beams end, that multY 
g0a-crofle the ditch or moar, the reſt ofrhe 
beam and heavieſt part thereof reſting uponſ r 
the Wheels, ablerocqunterpoyle the other} 5 
part 
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part thereof, rogerher with the Petard: and 
it is Prepares for to make a breach in a ſlen- 
der wall, or door, or gate, unacceſlible. 
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Of Anrtificiall Fire-works for Recreation 
and delight. 


How ta make Rockets for the Aire. 


Will not teach how to make Moulds, 
Needles, &c. for ſuch men as are curious 
in theſe things , let them buy Maſter 
Bate, Maſter Babington, os for anced Maſter 
Malthus Fire-works: that which I will one- 
ly do ſhall beroteach ro make them withour 
Moulds, or any other thing then a rauler to 
roulerhe paperupon : for ſuch I uſeromake, 
having all other deviſes that are taught by 
the aforeſaid learned men, but make lictle uſe 
of them; romake Rockers my way do thus, 
cauſca Rowler to be rurned in aJathe, whar 
thickneſſe you pleaſe :onely ler the rouler be 
$ times the giameter therof in lengrh.if ir be 

| three 
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three quarters of aninch in thickneſle, the 
length will be three inches, roule your pa- 
per hard on the rouler,, till ir make an inch 
and one quarter the whole thickneſle rouler 
and all, then glue the uppermoſt paper, and 
thecaſe is made, onely choaking or contra- 
Ring the paper together, (within one diame- 
rer ofthe bore of the end) except one little 
hole, about one quarter the Diameter of the 
bore thereof: to contract theſe caſes on this 
manner, doe thus , wet the end about one 
inch in water , then put the rouler magain, 
and tye a great packthrid about the wet, 
within three quarters of an inch of the end, 
pur anotherthing almoſt ofthe ſame diame- 
ter of the rouler inat the wet end abour hallc 
an inch, hold it there, get ſome other body 
ro'draw the packthrid rogerher, you holding 
the rouler and rammer , one put downeto 
theend within one inch, and the rammec! 
which muſt be a little lefſe in diameter, 
to meet with that end within halfe an inch, 
in which place thecontrator choaking mul: 
be, the packthrid having drawn it together, 
rye it faſt on that place,take out the former, 
tet it dry and itis done: when the holeis 
contracted together, make it fo wide, as 1s 

: before 
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before taught, with a round Bodkin, which 
you muſt provide for that purpoſe, 


Cons 


[ 
Wilt! 

| 
Mill! 
| 


JW 


CD) 


A The mouth of the 
Rocket. B ſo far muſt 
the Bodkin be thruſt up 


' the middle. You muſt 


have a ſmaller Bodkin 
(which when your Roc- 
ketsare filled with com- 
polition, and tyed tothe 
rod) you muſt thiuſt this 
Bodkin in at the mouth, 
ſtraight up to the midſt 
of the Rocker, having a 
Care of thruſting it nee- 
rer one ſide then the 0+ 
ther, | 
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H ow to takt tht Compoſition for Rockets 
of ” $izt. 


Heſe wayes which I will teach you, 
I rake them nor upon truſt out of 
Authors to that purpoſe, but have 
experimented what I teach, and firſt for 


Rockets of one ounce , you muſt uſe oncly 
Cannon-powder duſt , being beaten in a 
morterand finely fearſed, which riſerh very 
ſwift, making a greatnoyſe , bur carries no 
raile: thoſe of moſt beauty in their operation 
are made, with putting one ounce of char- 
cole duſt, ro eight ounces of powder , this 
compoſition will hold for Rockets of one, 
two, and three ounces; but for thoſe of 
foure, take three ounces of charcole to one 
pound of Cannon-powder duſt, continuing 
that rule, untill you come to Rockers often 
ounces, and from thence to Rockets of a 
pound, one pound powder duſt , and fourc 

OUNCES 


havenoexperience of. 


EIS 


To fill the Rockets with this compoſition. 


> Place the mouth downwards where it 
waschoaked,and witha knife pt in ſo much 
as you can of the receits, prozided for that 
ſize at one time, then put down your ram- 
mer , which muſt be longer and narrower 
then the former or Rouler upon which you 
made the caſes, and with a hammer of a 
one weight,give three or foure indifferens 
nocks, then pur in more compoticion with 
your knifc, untill ic be full, ar every time 
knocking the like as before , with the ram- 
mer, untill che compoſition come within one 
diameter of the bore of rhe top , there pur 
downa peeccot paſtbord , and knock ir in 
hard,prick three or foure little holes therein, 
then put fineptitoll powder in almoſtro the 
trop, and upon that another cap of paper, 
upon which pur a peece of leather , that ir 
mayberyed on the top of the Rocket , and 
faſt glued on, then get a ſtreight rwigge,and 
bindeiruponthe Rocket with ſtrong pack- 
| t 2 thrid, 
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ounces of charcole duſt: bigger thentheſe I 
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thrid, it muſt be no heavier, then being put 
upon _=_ finger, two or three fingers 
breadths from the mouthof the ſame, ir may 
juſt ballaſt che Rocket , then ut 1s prepared 
tor uſe. 


MIdbaMindoeearangtannrnugas 
©9040: 1% 


* Howtogiv: fir: to one or more Rockets, 


of a.,y pcece of tin.ber , battlement of 

a wall, a. or the Gunners carriage 
wheele, or any cry place w hat{oever,where 
the rod or twigge may hang perpendicular 
from1t, then lay atiain of powder that may 
come under the mouth thereof, give fire 
thereunto avd you have done, Bur if you 
would firemore Rockets then one, that as 
one Ceſcendeth the other may aſcend by. 
degrees, make this compoſition following, 
of Roch peeter $ ounces, Quick Brimſtone 4 
Oanccs , and fine Powder duſt 2 ounces, 
v. hich lay in aline from one rocket to ano- 
tec, they being placed teninches ora foot 
one 


| Er your Rockets mouth vponthe edge 
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one frem another, give fire ro this compott- 


tion, and it will worke yourdefire , by cau-, 


ſing oacto mouar into the aire whenthe 0- 
ther is ſpent , bur before you place your 


Rockets, remember to prick thei with the. 


b-dkin, as I have taught you inthe tenth 
Ciprer, a: the latter end thereof. 


NEST ISLEL LETT ELL LL SLE: 
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Divers and undry Compoſitions 
=> or Stars. | 


A Compoſition for Stars of ablew colour mix- 


ed with red. 


Salt-peeter, 4 


Take of Powder meald, $8 J- 
Counce 
Quick Brimſtone. 12 


Meale all theſe very fine, and mix them ro- 
ether with two ounces of Aquav:te, 
and halte an o :nce of oile of Speke, wich 
let be very dry before yuu ulc it. 


21 1:9- 
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Another Compoſition which maketh 4 white 
and beautifull fire. 


Take Powaer, 8 
Salt-pecter, 2 
Quick Brimſtone. 12 
C amphire I 


Ounces. 


Meale theſe Ingredients and incorporate 
them: Now to meale your Camphire, 
rake a braſſe peſtle and morter , wer the 
end of the peſtle ina little of rhe oyle of 
Almonds , and it will meale ro powder, 
then keepe it cloſe from the aire, elſcir 
will become ofno uſe, 


Another white fire which lafteth long, 


Take P owaer, & 
Salt-peeter, 16 
Brimſtone, 8 


| Ounces, 
Camphzre, E5 
Oile of Peeter. 2 


Meale thoſethart are tobe mealed, and mixe, 
them according tothe former dircQions 


CHAP, 


far Recreation, $7 
ATT LTSTTLLLIT LIT ESL SES: 


CHAP. I4 


The manner of making Stars ; and 
19 uſe them. 


{quar pieces of brown 


1] with thecompoſi- 
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neſſe cither hot glue, or ſize, mingled with 
xedlead , dip therein one end of your thort 
peeces, leſt they take fire at both ends roge- 
ther; and becauſe that it may nor ſo ally 
blow out : theſe being thus finiſhed, ſetthem 
to dry untill you have occaſion to uſe them : 
and then putting the open end in powder on 
the top of the Rocker, in thar place after the 
firſt paſtboard; orcover, is placed ina Roc- 
ket z next the compoſition , where taught 
you before to put powder for to make a re- 

ort : which now you muſt leave our to 
place in theſe Stars , after this mannermake 
rwo orthree holes in that paſtboard, which 
prime with powder-duſt:and thereupon put 
a lirtle Piſtoll powder, to blow the Stars 
out, when the Rocker is ſpent : after the 
powder, putas I have ſaid before, the open 
ends of theſe Stars, down upon that powder: 
when you have put chem ſocloſeas they can 
ſtick one by the other, puta little ſmall Cot- 
ned powder on the top of them , to run be- 
rween them , and pur another tyre of Stars 
upon that , and in like manner a third tyre 
upon them, till you come to the top of the 
Rocket-caſe, there put a paper over the head 
of it, and tye it cloſe aboutthe top, rhar 
none 


none of the powder come from under or be- 
rween the Stars. 


ht A—_ 


How to prepare the Cotton-week, to prime 


the firſt ſort of Stars. 


Take Cotton-week, ſuch as the Chand- 
lers uſe for Candles, double it fix or ſeven 
times double;and wet it thoroughly in Salt- 
peeter water , or Aquavite , wherein ſome 


.Camphire ach been diffolved , or for want 


of citherin fair water , cut it in divers pie- 
ces , roule in mealed powder, dryit in the 
Sun, and it is done. 
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How to make ſilver aud golden Rain, and 
Ow I ſhew youtheorder of making 
golden Rain , which is after this 


how to uſe them, 
| ( manner, you muſt provide ſtore of 


Gooſe-quils, which being provided, you 
muſt 
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muſt cut them oft ſa long as they arc hol- 
low, the compoſition to fill theſe muſt be 
made thus ; two ounces of cole-duſt ts one 
pound of powder well mixed ; having fil- 
led many of theſe quils , you ſhall place 
them inthe ſame place as | rayght you to 

t the powder and Stars , firlt putting a 
{mall quantity of Piſtol powderunderthem, 
to blow them gut when the Racketis ſpent: 
upon this put your quils, as many as will fil] 
the top of thecaſe,with the open end down- 
wards, ſoſoonasthe Rocker is ſpent , you 
ſhall ſec appeare a golden ſhowre , which 


by ſorgeis called golden Rain, the like way 
you may make filver Rain, filling thequils 
with the Compoſition for white Stars. 
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How to make Fiſgigs, which ſome call by 
the name of Serpeuts,, and tq 
uſe them, 


Oumulſt providea {mal rouling pin, 

\ about one quarter of an inch in thick 
nefle, upon which roule ſeven or 

eight thickneſſes of paper : fill chem fourc 
inches with powder duſt, ſoratimes putting 
berween the fillinga little of the Compoti- 
tion for Rockers of 109qunces: and ar the 
end of foure inches choak hjm , fill rwo in- 
ches more with Piſtoll powder, then choak 
rheend up: at theotherend put in a little of 
the mixture for Stars, andchoakeberweene 
that & the compoſition, 8& you have done: 
pur divers of theſe with the Starry end 
downwards, uponthe head of a Rocker, as 
you did the quils, with powder to blow 
them out, when the Rocket is ſpent , rhey 
will firſt appearelike ſo many Stars, when 
the Stars areſpent, raking hold of the _ 
er 
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der duſt; they will run wrigling to 1nd fro 
like Serpents , and when chat Compoſition 
is ſpent, they will end with every onea tt= 
port, which will give great conrenr, T thall 
have occaſion to ſpeak of theic Fiigigs 1n 0- 
ther Fire-works. RE: 


SCSASABHATRALALRSABRLGDARS 


Cuar. 17. 


: How to make Girondels, or ( as ſome call 
them) Fire Wheels. 


Fire Wheele , is often required in 

great Works for pleaſure, andthere- 

foreT have thought tit and neceſſary, 
to ſer downe their deſcription: as wellas of 
all other ſorts of Fire-works; Firſt, you nut 
make a Wheele of Wood , ſo big as you 
pleaſe to make Girondels , and untotheie 
binde Rockets very faſt of a mean bigneſlc; 
with the mouth of one towards the rayle of 
another, thus continving untili you have h}- 
led your Wheelequite round, which done, 
cover them with paper paſted very curi- 


ouſly, that one taking fire, they may nor 
take 


fro 
1N 
It» 
all 
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rake fire altogether, and daube Sope upon 
them-quite round, leaving the mouth of one 
of them open to give fire thereto, for the 
firſt Rocker having burned, will give fire to 
the next; keeping the Wheelc in continuall 
motion, anill hey be all ſpent : there may 
be bound fire Lances, to theſe Girondels, 
cither upright, or ncer, overchwart, which 
will maketo appear diverſity of fiery Cir- 
cles ; Your care muſt be, to place the Gi- 
rondels at aconvenient diſtance, from other 
Fire-Works: leſt they ſhould cauſe contuli- 


on, and ſpoyle all your Work. | 
ao: 


Cnay. 1k 


How to repreſcnt divers ſorts of Figures 
in the Airewith Rockets. 


the head of a Rocker, and altoro place 
golden or {t]}ver Haite or Rain, or Stars, 
or Fiſgigs , which when you have divers 
Rockets to make for a great Fire-work, let 
one be with a report , the next with Stars, 


J Have taught you to make a report upon 
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another with Gold Haire, or Rain,one with 
Silver Haire or Rain, for ſtanding juſtrunder 
the Rocker it appearerh like Rain, bur being 
afidehand like Golden or Silver Haire : and 
upon the head of another Rocket place the 
Fiſpigs,which when the Rocket is ſpent will 
firſtappear like ſo many Starsafterthey are 
ended, they will ſhew like Serpents wrig- 
ling toand tro, and laſtly,pive every one his 
repvtr. | 


To repreſent a Tree inthe Ayre. 
28 | End = mY i 
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[c is & rare thing to repreſenta Treevor 
Fountain, in the aire , which made by put- 
_— little Rockers upon onegreatonc, 
paſſing all the rods of the little ones chotow 
wites,made on purpoſe upot the ſides of the 
great one, or ſomeother way , as yourin- 
duſtry will diſcover , now if the little ones 
take fire while the great one1s mounting up, 
hey will repreſent a Tree , but if chey take 
fire as the great one is deſcending or turn- 
ing dowint again rowards the ground; rhen 
they will be lik&-4 founrein of fite, if there 
be two or thiee little Rockets amongſt 
others ; that have no rods, they willinake 
divefs motions contiaty to the reſt , very 
pleaſing. DEM 

If before you put the Fiſsigs upon the 
head of a great Rocker, you with a fmall 
ſiting tye them togerher , a thor of line be- 


riveen, when they ate on fre th the Aire 


you Will ſee very great variety of Figtires, 


YL24 bechule as they wrigsle to and fro, they 
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will pull one andcherafter them, to the ſpe- 


culatour a gt6ar deal of conrent : it wHbe 
. put if yoa rye them not All together 


ucthreeor four, which will inthe firing of 


them, 
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them, be diſtinguiſhed fromthereſt , with 
great varicty. 


nn a nga | 
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CHran. 19. 


How to make Fire-lances. 


Heulec of theſe Lances is much re- 
quired inall great Fire-Works , and 


I taught you before to uſe them in 
the Fire-Wheels, the manner of their ma- 
king is thus , you muſt make Cartouches or 
caſcs juſt like the caſes for Rockets : _ 
theſe foraneed may be made of paſtboard, 
and glued as they are a rouling of them, 
if for great ones , but ir is beſt tro make little 
ones of paper, thecaſe being provided , let 
them be filled with the dry compoſition for 
Stars; in the thirteenth Chapter of this 
Book: prime them with wet Gunpowder, 
the lower endof the caſe is ſtopped witha 

ieceof wood, to the end they may be nat- 
ed, and ſtuck, when, and where, they _ 
c 
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be ufed, the wood being abour three fingers 
breadth long, our of the Cartouch. 
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CHnavP. 20, 


th 


How to make 4 Rocket, which firing #t out 
of your hand, ſhall continually be in 


re- asitation, ether on the earth, 
nd or inthe aire, 
o Aving prepared a rocket with a re- 
© Of port 1n the head, ſuch as Itaught 
el you firſt romake, tyeit to abladder, 
wn ſo that the end of the rocket may cometo 
Mm, themouth of the ſaid bladder, and binde 
[le | Ever very ſtrongly, rhen firing it out of 
I: | yourhand, caſt it away from you, ir matters 
for | 22 whichway,ſo irwilcometo theground; 
this there by reaſon of thebladderir cannot ſtay, 


en bur preſently rebounds upwards , moving 

to and fro., untill all be ſpent : there isano- 

' ther ſort, and thart is a ſmall rocker, put into 

ſhall bladder, and ſoblown up roundabour it,and 

tyedabour the neck thereof, which will have 
dightfull motions, 

| 2 CHA P. 
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T he manner how to make Balloones 
for the Morter- peece. 


Irſt, you muſt provide a wooden 
1 rowler, twice ſo long as indiameter, 


ou muſt have it of ſuch bigneſle as 
you deſire to make the inſide of ow Bal- 
loone, upon which rouler let there be rouled 
ſo many paſtbords as you ſhall thinke ſuffi 
cient for {trength, being well gluedtogether: 
then choak this Cartouch ar the one end, 
leaving a little hole fora port-fire, as ſhall 
follow, and glue ir in, this por-tfire ſhall be 
made juſt like a Rocket, of the bigneſſe ot 
the hole you .leave open for it, and filled 
with compoſition for Rockets of thart ſize, 
not pricking it with abodkin , as you are 
taught to prick other Rockets, andro know 
of what length rhis port-fire ought tobe, it 
will not beamiſſe to try one Balloon filled 
with earth,and your port-fire faſtned there: 
unto 
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your unto:Now to fill the Balloon place all your 
IE NC, Serpents withinit,togerher with Stars, Roc- 


is ſhall ketsand Crackers.in fucha convenient man- 
hall bY ner chat there may be very little yoid room 
cſſe of within the Cartouch : it being thus filled, 
{ filled pur in as much powder duſt as you can thar 
ar ſize ir may run every where thorow the chinks, 
'ou ary between the Serpents, Rockets, and Stars, 
d kno * rhar they may all fire, and that the ſaid 
obe, 1! powder duſt may break the Balloon: theſe 
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things being thus diſpoſed choak up the 0- 
ther end cloſe , and chargeit in the morter 
as I have taught you to do the canvaſs Gra- 
nade; and you may ſhoot it when you pleaſe. 

Such Bzlloons I have at this preſent, and 
doe affurethe Reader, thatthis deſcription is 
in cyery partproved, and practized by my 
ſelf, tothe knowledge of divers ſpectators, 
who have ſeen theſeexperimented, I doal- 
{oſignifie totheingenious Reader , thar it is 
not good to uſe {o man y ingredients(in Fire 
works) as the Ancient , nor ſofew as ſome 
Modern. 
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Px. 23. 


A moſt pretious Unguent -for any burning. 


Bring that divers men in their pra- 


{tiling Fire-works, oretime or other 
chance to be burned by them , and 
allo by the blowing up of Gunpowder ma- 
ny are burned in the face, or cl{where.I will 
ſhew you ſuch ſalves which I have cured 


my {elf wichall, I having them out of Ma- 
ſter 


CO Om——G———— 


ſter Malthas his Fire-works,and experimen- 
red them upon my fſelfe ro my great good 
when I was burned. 


Madbbopreneneterantanaraes 


The Unguent. 


Tx freſh aggro or Lard.as much 
as you pleaſe,and boyle it taking offthe 
Skin Mtill therearife no more skin, then ſer 
the Lard three or four nights abroad , after 
which it muſt be waſhed in running water, 
to take away the ſaltiſh nature, nn, alſo ro 
clenſeir white, then meltit, and keep ir for 
your uſe, 
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Otherwiſe. 


fe white of an Egge, and freſh butter, 


being mingled together and well bea- 
ten into an ointment, 1s excellent. 
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Another ſort moſt excellent, 


Tx a ſtone of quick Lime, and ler ir 
diſſolve in cleer water, and when the 
warer is ſerled, poure it gently our from the 
Lime, thorow a linnen cloth , then pur as 
much faller ajle (as you take water)toggther, 
and beating ir all ro-an oile , you ſhall have 
4 moſt excellent Unguent for all manner of 
burning. 
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